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Abstract 
Climate change presents a fundamental challenge for Local Government functions, 
including land use and development, coastal management, community health and safety, 
waste disposal and recycling, and emergency management. Local Government 
Authorities (LGAs) have a vital role to play in identifying, planning and implementing 
effective and timely adaptation actions that can reduce the vulnerabilities of their systems 
and services. Many LGAs in Australia, with support from the Commonwealth 
Government, undertook climate change risk assessments and developed adaptation plans 
during 2008-2010. However, it appears that many of these plans have not been taken to 
the implementation stage. Studies suggest that this is predominantly because local 
governments face a range of barriers that prevent them from implementing adaptation 
responses. This research aimed to address some of these issues. 
There were four main aims:  firstly to identify the barriers for local governments to 
implement Climate Change Adaptation (CCA) measures; secondly to examine the 
existing capacity of LGAs to implement CCA and identify the opportunities to improve 
their adaptive capacity; thirdly to understand the comparative advantages and 
disadvantages of responding to adaptation individually and in collaboration with other 
LGAs; and finally to identify and present the key elements of a framework that local 
governments can use to incorporate CCA into their mainstream planning and operations.  
The research was based on a qualitative study, which involved review of a large body of 
literature, to identify the best practices of local governments in relation to responding to 
the impacts of climate change; collection of information, through a questionnaire survey, 
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from local governments in Australia, about status, challenges and opportunities to 
incorporate climate change adaptation in mainstream planning and operations; analysis of 
the responses using content analysis; stakeholder workshops to discuss and identify the 
key elements of the framework; and trialling the draft framework to validate the 
effectiveness and appropriateness of the framework in LGAs. 
Barriers that inhibit LGAs from implementing their adaptation plans have been 
identified. These include a lack of understanding of climate change risks and the need for 
adaptation; lack of capacity to develop and implement adaptation measures; limitations 
posed by the existing governance systems; and a lack of ability to determine the local 
impacts of climate change. The investigation of the existing capacity of local 
governments suggests that there is a need to implement well-structured and on-going 
awareness and capacity development programs for both council staff and the community, 
which should be specifically tailored for target groups to appropriately convey the 
messages. The research suggests that while there are both advantages and disadvantages 
in implementing adaptation measures individually and in partnerships, it is often more 
effective to work in collaboration, as it can provide economies-of-scale, benefit from an 
increased knowledge base, and present a stronger voice to influence policy development. 
Finally, the key elements of a framework have been presented to help LGAs improve 
their adaptive capacity to climate change. These include guidelines on six major areas of 
LGA activities – communications, governance, planning, networking, funding and 
implementation. The framework has been validated for its effectiveness and usability in a 
local government context and is expected to be suitable for use by LGAs in Australia as 
well as other countries with similar socio-political structures. 
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1.0 Chapter 1: Introduction 
1.1 Background 
The Intergovernmental Panel on Climate Change (IPCC) defines Climate Change as “A 
change in the state of the climate that can be identified (e.g. using statistical tests) by 
changes in the mean and/or the variability of its properties, and that persists for an 
extended period, typically decades or longer. It refers to any change in climate over 
time, whether due to natural variability or as a result of human activity”  (IPCC, 
2014a). The IPCC notes that it is unequivocal that climate change is now happening at 
a faster rate than was previously expected and it is now believed some unavoidable 
degree of climate change will occur irrespective of what actions are taken 
internationally to mitigate it (IPCC, 2014a; NCCARF, 2013; Pittock, 2011).  
The Australian Government, in its position paper (DCC, 2010a), asserts that further 
climate change is inevitable as, by the time an international agreement is achieved to 
stabilize greenhouse gases, some changes in the climate system will have reached a 
state-of-no-return. The World Wildlife Fund (WWF) Australia states that ‘a certain 
amount of climate change is inevitable, and the only option is many species have to 
adapt to these changes’ (WWF-Australia, 2008). Researchers have identified that 
knowledge of future climate, particularly the local impacts of global climate change, is 
not well understood although climate change could cause significant incremental loss 
within the next 20 years (ECA, 2009). This would leave decision-makers with no 
option but to make policy and investment choices under circumstances of uncertainty. 
However, it has proved difficult for leaders to translate these concerns into practical 
1
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and effective action to reduce vulnerability to the climate change threat for the 
following reasons (ECA, 2009): 
• Although the IPCC presents consensus views on climate risks at regional and 
national levels, the application of these views to local concerns is limited 
because weather patterns and levels of adaptation to climate change vary widely 
between, as well as within, countries; and 
• Decision-makers face a confusing array of possible measures to guard against 
the risks of climate change because each has its own costs and benefits and 
there is a set of competing priorities for limited resources.  
The Intergovernmental Panel on Climate Change and international scientific bodies 
have identified a number of areas where the impacts of climate change will be visible 
including on both human systems and natural systems. Table 1.1 provides the key areas 
of changes in both natural and human systems (IPCC, 2014a, 2007a, 2007b).  
Climate change is increasingly posing threats to natural systems, human lives and 
infrastructure. Referring to the Intergovernmental Panel on Climate Change (IPCC), the 
Australian Government notes that (DCC, 2006): 
• average global temperatures have increased by around 0.6 degrees compared 
with the beginning of the 20th Century; 
• there is higher degree of confidence to believe that 1990-1999 was the warmest 
decade in the last 1,000 years; 
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• most of the observed warming in the last 50 years is attributable to human 
activities; and 
• climate change will continue for decades or even centuries to come, as the 
lifetimes of the major greenhouse gases are long in the atmosphere. 
Table 1.1: Key areas of changes in the natural system (IPCC, 2014a, 2007a, 2007b) 
Areas Climate systems Observed changes 
Natural 
systems 
Hydrological 
System 
Increased runoff and earlier spring peak discharge in 
many glacier and snow-fed rivers, and warming of 
lakes and rivers in many regions, with effects on 
thermal structure and water quality 
Terrestrial 
Biological 
Systems 
Changes in this area include earlier timing of spring 
events, such as bird migration and egg-laying, leaf-
unfolding and pole-ward shifts in plant and animal 
species 
Marine and 
Freshwater 
Biological 
Systems 
Increases in algal and zooplankton abundance in high 
latitude lakes, shifts in ranges of and changes in algal, 
plankton and fish abundance in high latitude oceans, 
and range changes and earlier fish migrations in rivers. 
Human 
systems 
Water resources Decrease in water availability is expected in many 
water-scarce regions, particularly in the sub-tropics. 
Agriculture and 
forestry 
A general reduction in potential crop yields is expected 
to occur in most tropical and sub-tropical regions  
Coastal zones and 
marine systems 
There will be a widespread increase in the risk of 
flooding for many human settlements from both sea 
level rise and increased precipitation events. 
Human 
settlements 
An increase in human migration is expected due to the 
loss of land and shortage of crop-yield in some areas. 
Energy and 
industry 
There will be an increase in energy demand for space 
cooling due to higher summer temperatures. 
Insurance and 
other financial 
services 
Increased insurance premium to cover climate change 
impacts and higher returns on investments will be 
observed. 
Human health Increase in the number of people exposed to vector-
borne (e.g. malaria) and water-borne diseases (e.g. 
cholera), and heat stress mortality. 
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as from some melting of glaciers (IPCC, 2014a). It is important to effectively respond 
to the impacts of climate change so that vulnerabilities in both human and natural 
systems are reduced. The following section discusses the potential response to climate 
change.  
1.2 Responding to climate change  
Australia, like many other countries, needs to develop and implement a well-structured 
mechanism to respond to climate change. While Australia needs to join the global 
efforts to reduce Greenhouse Gas (GHG) emissions to the environment to reduce future 
changes in climate, it is also necessary to increase resilience of human and eco systems 
by adjusting their adaptive capacity to climate change.  Two strategies are widely used 
to safeguard communities against impacts of climate change; these are (i) mitigation, 
and (ii) adaptation.  
Climate Change Mitigation  
The IPCC defines Climate Change Mitigation as “Technological change and 
substitution that reduce resource inputs and emissions per unit of output. Although 
several social, economic and technological policies would produce an emission 
reduction, with respect to climate change, mitigation means implementing policies to 
reduce GHG emissions and enhance sinks” (IPCC, 2007c). This often involves 
reductions in the concentrations of greenhouse gases, either by reducing their sources or 
by increasing their sinks.  
The Australian Government (DCC, 2010b) aims to deliver a comprehensive mitigation 
strategy that includes: 
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• mechanisms that drive cost effective emissions reductions to meet Australia’s 
emissions targets, including through energy efficiency and pricing of carbon;  
• policies that encourage the de-carbonisation of Australia’s electricity sector;  
• support for research, development and deployment of innovative low emissions 
technologies; and  
• development of community understanding and support for action.  
Climate Change Adaptation 
Climate Change Adaptation is defined as “the process of adjustment to actual or 
expected climate and its effects. In human systems, adaptation seeks to moderate harm 
or exploit beneficial opportunities. In natural systems, human intervention may 
facilitate adjustment to expected climate and its effects” (IPCC, 2014a). The Australian 
Government recognizes that the opportunity to avoid climate change altogether has 
passed. An effective global emissions management, under the mitigation strategy, can 
reduce the risks but is unable to eliminate it (DCC, 2010b). It is important to understand 
that mitigation measures are intended to reduce the amount of GHG emissions, while 
adaptation pertains to the prevention of consequences caused by climate change 
(Granberg and Elander, 2007). 
Adaptive capacity 
The adaptive capacity to climate change is defined as “The ability of a system to adjust 
to climate change (including climate variability and extremes) to moderate potential 
damage and to take advantage of opportunities or to cope with the consequences” 
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(IPCC, 2007a). Adaptive capacity is a combination of many interrelated factors that 
together increase the ability of an organisation or a body to avoid a climate catastrophe.  
1.3 Need for climate change adaptation  
Adaptation to climate change impacts has been recognised as an important way forward 
to address the threats posed by the climate change. The Australian Government 
Department of Climate Change (DCC) states that adaptation to climate change is 
necessary to address climate change impacts (DCC, 2009a). The Australian 
Government also notes that adaptation to climate change impacts is highly important 
for Australia as about 85 per cent of the population now lives in the coastal region 
(DCC, 2010c). The Commonwealth Scientific and Industrial Research Organisation 
(CSIRO) states that “Our lives and livelihoods are shaped by the climate, so adapting 
to future climates will involve nearly all aspects of our economy, society and the 
environment” (CSIRO, 2011a). The Council of Australian Governments (COAG) also 
recognizes the importance of climate change adaptation and has set up a framework to 
build adaptive capacity so that Australia is well positioned to reduce the risks of climate 
change impacts and realise any opportunities (COAG, 2007).   
The Australian Government has put strong focus on adaptation along with mitigation. 
Adaptation is most efficiently addressed through amendments to existing institutions 
and policy frameworks. This means that the climate change risks will need to be 
incorporated into the decision-making and risk management process. For example, 
design standards will need to be recalibrated so that the infrastructure can withstand the 
projected severity of climate change impacts (DCC, 2010b). 
9 
 
It is suggested that the national governments should create a sound institutional 
foundation and knowledge base to support decision-making and action at local levels 
(Corfee-Morlot et al., 2009). This should include developing an effective greenhouse 
gas emissions inventory method for local government use, helping organisations to 
generate a regional policy framework, and developing strong urban climate policy 
networks. These are expected to help local governments to design, implement and 
refine policies to find cost-effective climate policy solutions. In addition, the national 
governments would be able to achieve ambitious climate policy goals in future. 
1.4 Local Government and Climate Change Adaptation 
Local Government Authorities (LGAs) are at the forefront of mitigation and adaptation 
to climate change as their function is to ensure the health, safety and welfare of their 
communities (Gurran et al., 2013; Pasquini et al., 2013). In many countries, for 
example in Australia the LGAs are charged with a broad array of statutory and non-
statutory responsibilities (Mukheibir et al., 2013). These responsibilities include land 
use planning, infrastructure delivery and maintenance, public health and safety and 
disaster management. Absence of a systematic adaptation mechanism would not only 
seriously undermine the effectiveness of providing these services but also would cause 
significant financial losses. However, adapting to the impacts of climate change is a 
crucial challenge for LGAs. The Australian Local Government Association notes that 
addressing climate change is one of the greatest imperatives of the 21st century for the 
whole world. LGA assets and infrastructure are likely to be impacted by sea level and 
water table rises, as well as storm surges (ALGA, 2010a). The impacts will also include 
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other areas e.g. natural resources, public health, building regulations, community 
infrastructure and services.  
Different studies conclude that in addition to global action on climate change it is 
necessary that local governments are well prepared for adapting to the impacts of 
climate change (Betsill, 2001; Bulkeley and Kern, 2006; Revi, 2008). Climate change 
adaptation is a matter of urgency for countries, particularly for those with major coastal 
settlements, such as Australia, here over 85 per cent population live in coastal cities and 
towns, and the majority of residents live within 50 kilometres of the coast and up to 30 
per cent live within 2 kilometres of the coast (Gurran et al., 2013; Vasey-Ellis, 2009). 
The Australian Government outlines six key local government functions that are likely 
to be impacted by climate change and should be considered for adaptation. These are: 
infrastructure and property services; provision of recreation facilities; health services; 
planning and development approvals; natural resource management; and water and 
sewerage services (DCC, 2009b). 
The Australian Government has taken initiatives to assist local governments to assess 
the climate change risks and develop an adaptation action plan (DCC, 2009b). The 
Victorian Local Sustainability Accord published by the Victorian Government 
mentions that local governments are best placed to respond to local climate change 
impacts and to build community capacity to respond and adapt to climate change. The 
issue is recognised internationally (VIC, 2010). The Department for Environment, Food 
and Rural Affairs, United Kingdom Government (DEFRA, 2008) notes that local 
authorities are at the front line in dealing with the impacts from climate change – not 
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only for their own services, but also (along with other local partners) as leaders in their 
local communities. Therefore, it is very important that the local governments of 
Australia are given the capacity to assess the climate change risks, develop adaptation 
action plans and implement measures to adapt to the impacts of climate change.  
Climate change adaptation is best done at local levels. Experts suggest that while the 
Federal or State/Regional level policy can accelerate the implementation of a specific 
climate change adaptation measure, planning and implementation are best done at the 
local level (Baker et al., 2012; Corfee-Morlot et al., 2009; Laukkonen et al., 2009; 
Pasquini et al., 2013). Appropriate urban policies may ensure that infrastructure is 
designed to withstand the potentially severe impacts of climate change. Integrated 
urban planning can help to limit the exposure and vulnerability of urban dwellers and 
infrastructure to the growing threat of climate change (Corfee-Morlot et al., 2009). 
Researchers have examined the role of multiple levels of governance in effective 
adaptation response to flood management in Norway. They studied examples from two 
municipalities in the context of institutional response to floods and concluded that the 
local level is the optimal level for adaptation (Næss et al., 2005). 
However, there are limitations to undertaking adaptation measures by local 
governments. These include lack of awareness about climate change risks and 
vulnerability; lack of sufficient resources; absence of a mechanism to facilitate cross-
departmental planning; and a lack of ability to recognise climate change risks as 
corporate risks (Keskitalo and Kulyasova, 2009). Local level adaptation, in many cases, 
may be limited by the regulative and legislative framework imposed by, for example, 
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the State. As local governments do not have access to decision-making at higher levels, 
they can only deal with adaptations that fall within the economic remit of their policy. 
1.5 Barriers to Climate Change Adaptation for LGAs 
Barriers to undertaking climate change adaptation by LGAs have been examined by 
many in the context of both Australia and overseas. Various studies have been 
undertaken that provide information and insights which would be helpful in shaping the 
policy framework, and suggest key barriers that LGAs face in adapting to the impacts 
of climate change (Agrawal, 2001; Anisuzzaman and Jennings, 2012; Corfee-Morlot et 
al., 2009; Measham et al., 2010; Nursey-Bray, 2010). These include:  
a) Building the adaptive capacity of local governments: As the climate change 
risks are new and have not been worked with earlier, local governments lack the 
capacity to handle this complex problem. Not only do they need awareness to 
develop their knowledge of potential climate change risks associated with their 
operations, but they need to learn how to address those risks, and how to 
determine and undertake the appropriate adaptation responses. 
b) Develop a model to demonstrate localised impacts: Climate change science 
projects global or regional impacts. Adaptation responses in some of the 
vulnerability areas, for example, flora/fauna, bushland, wetland, and coastal 
changes, require high resolution localised data. A suitable model that would 
demonstrate climate change impacts that are expected to occur locally, at a 
sufficient resolution to determine the impact on that Council’s specific 
activities, would be very helpful in order to enable effective actions to be taken 
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by local governments. The Scottish Government notes in their stakeholder 
consultation for climate change adaptation that suitable models would be more 
helpful if they could be used to give more localised projections about the effects 
of climate change (Scottish Government, 2009). This has also been noted by 
several local governments in Australia, e.g. Cairns Regional Council (CRC, 
2009). 
c) Knowledge about the adaptation measures: Climate change adaptation 
measures could involve both technological and policy actions. Until now, there 
has been very little work done to ascertain what action would be suitable for a 
given context. For example, for a sea level rise of 1 metre, what strategy should 
a coastal region local government adopt to reduce impacts on the infrastructure 
which is likely to be affected in their region? 
d) Potential adaptation technologies and their economic modelling: Prior to 
implementation of a particular adaptation technology (e.g. building a sea-wall), 
it is important for a local government to understand beforehand the financial, as 
well as the logistical, requirements of it. This information is not readily 
available, which prevents the local governments from reaching an effective 
decision. 
e) Networking in climate change adaptation: Networking is seen to be very 
important in implementing climate change adaptation. It is usual that the 
impacts often cross council boundaries and therefore, they become a regional 
issue. In this circumstance, it may be worth collaborating with the neighbouring 
Councils to address the climate change adaptation needs. In addition, effective 
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networking is also required to ensure the information/data relating to adaptation 
is regularly updated and the stakeholders are kept up-to-date. While climate 
change adaptation measures are best dealt with in association with a number of 
neighbouring Councils, not every adaptation action may be suitable across the 
participating Councils. For example, protection of native flora and fauna could 
be an important adaptation measure for a Council, but could be of less 
importance to a neighbouring Council whose area is mostly covered with 
buildings and roads. Examples of both these approaches (collaborative e.g. 
Cairns Regional Council, Queensland, Southern Metropolitan Regional Council, 
Scottish Climate Change Impacts Partnership, etc.) and (individual e.g. 
Mandurah City Council, City of Onkaparinga, etc.) exist.  
Therefore, it is important to look into the circumstances where the framework suitable 
for a cluster of Councils could start to disintegrate. It is also important to examine the 
situations in which collaborative action is preferable to individual action, and vice 
versa. The experience of a CSIRO led climate change project helped to list a number of 
barriers to adaptation actions, which include (Bates, 2011): 
• lack of adaptive capacity, including lack of financial, social and natural capital; 
• failures in human decision-making, including an inability to reach consensus in 
collective decisions, decision making impeded by information uncertainty, and 
difficulty in determining who is responsible for which action; and 
• climate drivers are not incorporated into normal business or operating 
environments.  
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Barriers in some local governments relate to the level of recognition of climate change 
given by the top management. Various studies examined the perceived barriers to 
climate change adaptation in local governments and concluded that either climate 
change matters are not appropriately positioned within the LGA or the issue is not 
given the foci it requires (Pasquini et al., 2013; Rogers, 2010). There are also concerns 
that climate change, in most LGAs, is seen as a ‘green’ political activity so undertaken 
only when external funding is available, or at times when an improvement in public 
relations is necessary.  
Generally, there is little understanding about the development and implementation of 
climate change adaptation strategies by Australian local government authorities. This 
has been noted by many researchers. The Sydney Coastal Council Group Inc (SCCG), 
with funding from the Australian Government undertook a research project on 
managing climate vulnerability in the Sydney region. The project identified key 
regional barriers and opportunities for LGAs associated with adapting to climate 
change (Withycombe et al., 2008), which include: 
• climate change is considered as an environmental issue and usually left to the 
environmental divisions; 
• the role of LGAs to undertake climate change adaptation is poorly defined; 
• climate change is largely ignored in the process of regulating development; and 
• there is little understanding about the level of vulnerability to climate change 
impacts. 
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 Poor understanding about the impacts of climate change and the need to adapt has also 
been identified for South African municipalities (Pasquini et al., 2013). This research, 
which involved interviews in 47 municipalities, noted that the local governments were 
unsure whether they have any roles to play, as climate change is a global phenomenon. 
They also expressed concern that the lack of capacity (in terms of knowledge and 
support) prevents them from taking any adaptive actions.  
It has been noted that there is resistance from the executives and elected members of 
LGA to include climate change in the planning agenda (Measham et al., 2010). 
Although, climate change impacts to LGAs and the urgency of adaptation are well 
recognised at officer level, strong opposition from senior management is often 
encountered. Another important barrier is the uncertainty about the specific local 
impacts of climate change that inhibit the potential for institutional action on adaptation 
measures (Nursey-Bray, 2010). These barriers include lack of resources for policy 
making and implementation; the information base is either inadequate or drawn from a 
narrow range of sources; lack of appropriate capacity and skills, institutional and 
leadership inertia; and lack of trust in the key decision-making agencies.  
1.6 Gap assessment 
The initial adaptation studies, which were pioneered in the 1990s, evaluated the 
vulnerability and adaptive potential of many regions. For example, an assessment of 
vulnerability to climate change was undertaken for 49 countries by the US Country 
Studies Program (ECA, 2009). The World Resources Institute (WRI) investigated 135 
adaptation policies, projects and initiatives in developing countries (ECA, 2009). In 
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addition, valuable methodological approaches to address adaptation have been 
developed by academic thinkers and practitioners. Reinsurance companies have 
examined their claims database and loss models to identify the risk profiles of climate 
hazards. All these provide a useful starting point for assessing and addressing climate 
risks (ECA, 2009). Frameworks are also available for undertaking climate change risk 
assessment and developing adaptation plans with local government focus. These 
include the Local Government Climate Change Adaptation Toolkit developed by the 
International Council for Local Environmental Initiatives (ICLEI, 2008), the Climate 
Change Management Toolkit developed by the Western Australian Local Government 
Association (WALGA, 2010), Adapting to Climate Change: A guide for Local 
Councils developed by the UK Department for Environment, Forest and Rural Affairs 
(DEFRA, 2010), and Climate Change Impacts and Risk Management: A Guide for 
Business and Government developed by the Australian Government (DCC, 2006).  
 However, there are gaps in this knowledge base which are widely acknowledged. For 
example, IPCC states with high confidence that “Many adaptations can be implemented 
at low cost, but comprehensive estimates of adaptation costs and benefits are currently 
lacking”. The IPCC also states that “the literature on adaptation costs and benefits 
remain quite limited and fragmented in terms of sectoral and regional coverage”  
(IPCC, 2007a). 
The CSIRO states that although there are toolkits to help assess climate change risks 
and undertake adaptation planning, they are unable to provide detailed information that 
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is needed to help decision making for implementation of adaptation measures (CSIRO, 
2008). This is clear from the following quotation:  
“As awareness grows about the potential impacts of climate change in 
Australia, demand for more detailed information is also growing. However, 
the available toolkit for assessing climate change impacts and adaptation 
options cannot currently deliver all the required information in a user-
friendly form. Information at practical scales of time and space is needed to 
ensure that the best policy and adaptation decisions can be made, and 
practical solutions developed.” 
The Economics of Climate Adaptation Working Group identified two specific gaps 
(ECA, 2009): 
• Limits to quantification of risk: There is no systematic way of estimating 
climate risk. 
• Lack of decision-support tools: There is no decision-making methodology to 
address climate risk in a systematic, resource-efficient way. 
Therefore, it is reasonable to conclude that there is a significant gap between the tools 
that are available to undertake climate change risk assessment and the framework that is 
needed to assist the policy makers with decision-making for development and 
implementation of practical adaptation solutions. 
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1.7 Rationale of the research 
Adaptation to climate change impacts is very important for Australia, as all Australian 
state capital cities are located within the coastal zone. They are conduits for Australia’s 
exports and imports, and much of the nation’s commercial activities occur in coastal 
areas.  Climate change brings significant risks to these services and values (DCC, 
2010c). A key message in the Australian Government’s Climate Change position paper 
is “We need to pay attention now to our climate change adaptation needs” (DCC, 
2010a). The IPCC notes that climate change adaptation is critical for many reasons, 
because adaptation reduces the cost of action compared with that of emergency 
responses. There are also many benefits, which can be gained from better adaptation to 
climate variability and extreme events (IPCC, 2007b). 
As discussed in section 1.3 of this Chapter, it is essential for local governments to 
increase their adaptive capacity to reduce the vulnerabilities of their assets, 
infrastructure and services from the impacts of climate change. They have a statutory 
responsibility to look after the welfare of their communities. Section 1.7 has identified 
that there is a gap between the tools and information available for LGAs, and the 
guidelines and support that are required for them to develop policy instruments to adapt 
to the impacts of climate change. It is clear that a framework, that is able to help LGAs 
to develop effective policies for adaptation, would be useful for local governments.  
Therefore, it is proposed to develop a framework is developed for LGAs that would 
improve their adaptive capacity by addressing the barriers to implementing climate 
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change adaptation measures, and guiding them on how to incorporate climate change 
adaptation in their mainstream planning and operations.  
It is understood that there is a wide diversity of local governments, particularly in 
relation to their geographical locations and the types of climate change issues that may 
impact them. However, this framework will focus on the institutional, governance and 
planning aspects of local governments, which essentially are very similar.  
1.8 Research question 
Based upon the aforementioned considerations, an overarching research question has 
been posed: 
What would be an effective framework that would help Local Governments to 
address the barriers that inhibit them in responding to climate change adaptation, 
and to incorporate adaptation into their mainstream planning and operations? 
This question can be detailed into the following sub-questions: 
a) What are the barriers for local governments to implementing climate change 
adaptation measures/strategies? This question is based on the hypothesis that 
there are a number of inherent barriers within each LGA’s operational and 
institutional framework, which significantly inhibit recognition of CCA in 
LGAs. In addition, these barriers also limit the implementation of measures to 
increase the adaptive capacity of LGAs and the community.  
b) What capacity do local governments need to develop to effectively implement 
climate change adaptation measures? The underlying hypothesis of this question 
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is that LGAs are either unwilling to, or they lack the capacity to, consider CCA 
as a core business responsibility; and the fact that by considering CCA as a core 
business issue, LGAs can reduce their climate change vulnerabilities. 
c) Should adaptation measures be implemented individually or in collaboration 
with neighbouring councils? What are the challenges and opportunities of 
undertaking adaptation in partnerships to address regional climate change 
issues? This research question has been based on the hypothesis that many 
climate change impacts cross local government boundaries and thus become 
regional issues. Collaborative approaches may offer a range of opportunities 
including cost sharing, increased knowledge base and economies of scale.  
d) What are the key elements that local governments need to take into account to 
incorporate climate change adaptation into their mainstream planning and 
operations?  The underlying hypothesis of this question is that the development 
and delivery of a policy framework that is able to guide the local governments 
in addressing the existing policy and institutional barriers, would help them to 
implement CCA plans and strategies. A number of Climate Change Risk 
Assessment frameworks are available from different organisations, including 
one from the Australian Government, but there is no framework that is able to 
suggest policy and institutional changes to LGAs to foster climate change 
adaptation. 
1.9 Aims and objectives 
The aims and objectives of this research are to: 
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• identify the barriers for local governments to adapt to the impacts of climate 
change, particularly to incorporate climate change adaptation into their 
mainstream planning and operations; 
• investigate potential measures to overcome those barriers so that there exists 
more enabling conditions in local government to implement climate change 
adaptation measures; and 
• develop a set of guidelines that would help local government to improve its 
adaptive capacity by incorporating climate change adaptation into their 
mainstream planning and operations;  
1.10 Scope of work 
The scope of this research includes the following: 
• Literature review: A collection of literature available on the internet will be 
reviewed. 
• Target group for survey: The research will target local governments of 
Australia; however, it is expected that the research outcome will be suitable for 
LGAs of other countries with a similar socio-political context.  
• Development of a decision-making tool: The development of the decision-
making tool or the policy framework will focus on individual Local 
Government Authorities and groups of Local Governments. 
• Tool validation: The policy framework will be validated in a few selected 
Metropolitan Councils of Perth, Western Australia. 
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The purpose of this framework is to help the local governments improve their adaptive 
capacity and to implement adaptive measures by providing detailed guidelines on how 
to incorporate adaptation into mainstream planning and operations. It aims to help local 
governments with setting up the roles and responsibilities, address institutional 
limitations, and create enabling conditions for decision making on selecting an 
adaptation measure. Thus this framework does not encompass discussions on climate 
change risk assessment and development of adaptation plan, and assumes that the user 
of this framework will already have developed an adaptation plan. 
1.11 Defining the Framework  
The Conceptual Framework, as in this case, is defined as a network, or a plane of 
interlinked concepts that together provide a comprehensive understanding of a 
phenomenon or phenomena (Jabareen, 2009), and the key features of conceptual 
frameworks include: 
• A conceptual framework is not necessarily a collection of concepts rather it is a 
construct in which each concept plays an integral role; 
• Conceptual frameworks provide an understanding of the underlying issues and 
do not offer any theoretical explanation; and 
• Conceptual frameworks are indeterminist in nature and therefore do not enable 
us to predict an outcome. 
Qualitative methods are extensively used to develop conceptual frameworks including 
content analysis, thematic analysis, conceptual analysis, discourse analysis, and 
semiotic and metaphor analysis. Grounded theory is widely used as the theoretical basis 
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in the development of conceptual framework (Jabareen, 2009). Both Grounded Theory 
and Content Analysis have been discussed in detail in Chapter 3 (section 3.8). 
1.12 Structure of the research 
To achieve the above aims and objectives, the research has been structured in the 
following way: 
Chapter one is used to outline the background and importance of the research, to 
explain why the research is needed, to state the aims and objectives of the research and 
to set the scope of the research. 
Chapter two presents a review of the literature on climate change risk assessment and 
adaptation measures. It describes the best practices in climate change adaptation 
worldwide with particular focus on local governments. It also reviews the available 
frameworks on climate change adaptation and assesses the effectiveness of the 
decision-making process. The established practice for local government networking in 
Australia is also assessed and compared with the features of Social Networking Theory.  
Chapter three presents the methodology used in this study, the rationale for choosing 
this methodology, discussion on the selection of the participating group and techniques 
of the participants’ recruitment.  It also describes the data collection and validation 
methodologies used, including the survey, stakeholder consultation workshop and 
framework validation, and the data analysis process.  
The results of the research are presented in Chapter four. Results obtained from 
different research methods, including literature review, survey and stakeholder 
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consultation workshops are presented. Each result is then briefly discussed to provide 
an understanding of both the positive and negative comments received from the 
research participants. 
Chapter five describes the trial process that was undertaken in two LGAs to validate the 
draft framework. The feedback received from these two LGAs has been discussed with 
suggestions on modification of a number of framework elements to make them work in 
the context of a local government. Where applicable, the modified framework elements 
have also been presented. 
Chapter six presents the policy framework. It discusses the different elements that have 
been identified to form the policy framework (i.e. the contents of the framework). Each 
Framework Element includes a discussion, which illustrates the reason why a particular 
element has been chosen for the framework. 
Chapter seven summarises the outcomes of the research, presents the lessons learnt and 
lists the recommendations for future work. This chapter revisits the research questions 
and discusses how well they have been addressed.  
Chapter eight provides a list of the references that have been used in this thesis and 
chapter nine lists the appendices. 
1.13 Conclusions 
Development of adaptive capacity to climate change impacts is crucial as some levels 
of climate change impacts are inevitable. This is particularly important for Local 
Governments as they provide essential services to the community that include planning 
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for land use and development, building infrastructure, ensuring public health, providing 
recreation and cultural services, and managing natural resources. Early adaptation 
strategies to increase the resilience of the community and infrastructure to climate 
change impacts are expected to cost less when compared to the expenses that would be 
required for restoration following an extreme climate event. Australian LGAs are likely 
to be hit hard by climate change impacts as the majority of the country’s settlements are 
on the coastline, and are expected to be affected by climate events such as sea level 
rise, flash floods and coastal erosion.  
While a number of LGAs, with support from the Australian Government, conducted 
climate change risk assessments and developed adaptation plans, local governments in 
Australia have generally been reluctant to implement their adaptation plans. 
Researchers suggest that there are barriers that inhibit LGAs from implementing 
adaptation measures, which include lack of awareness about climate change adaptation, 
limitations of their existing governance systems, lack of resources and lack of a well-
defined implementation plan. It is expected that a policy framework, which has the 
ability to provide guidelines to address these barriers, would be useful for the LGAs to 
enable them to incorporate climate change adaptation into their mainstream planning 
and operations.   
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2.0 Chapter 2: Review of Climate Change Adaptation in 
Local Government 
2.1 Climate change adaptation  
The IPCC’s Fifth Assessment Report (FAR) concludes that extreme climate change 
impacts are increasing in frequency and intensity (IPCC, 2014a)1. These include 
stronger and more frequent storms, extensive droughts, major floods, catastrophic 
bushfires and prolonged heat waves. For example, AR5 projects that in most places in 
Australia there will be more hot, and fewer cold temperature extremes, which will lead 
to a decrease in soil moisture and increased risk of agricultural drought in presently dry 
regions (medium confidence). Globally, such extreme events cause damage to 
infrastructure, loss of lives and harm to human health (Bambrick et al., 2011; Myers 
and Patz, 2009; Semenza and Menne, 2009; Verner, 2010). Based on the observation of 
weather data since 1970, the IPCC noted a number of climate change impacts on 
various human and natural systems (IPCC, 2007a). These include: 
• reduction in potential crop yields in most tropical and sub-tropical regions; 
• decrease in water availability for populations in many water-scarce regions; 
• increase in the number of people exposed to vector-borne (e.g. malaria) and 
water-borne (e.g. cholera) diseases; 
                                                 
1 The Fifth Assessment Report (FAR) – Summary for Policy Makers came out on 27 September 2013, 
shortly before the thesis was submitted on 15 November 2013. An attempt has been made to include 
updated information from FAR where possible.  
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• increase in the number of vulnerable people exposed to extreme heat waves and 
an increase in heat-stress mortality; 
• increase in risk of flooding for many human settlements from both increased 
precipitation events and sea level rise; and 
• increase in energy demand for space cooling due to higher summer 
temperatures.  
Adaptation to climate change impacts is gaining more attention, not only because the 
understanding of impacts is growing, but also because it is becoming more evident that 
climate change mitigation is unlikely to prevent some degree of climate catastrophe. 
The IPCC describes Climate Change Adaptation as the initiatives and measures to 
reduce the vulnerability of natural and human systems to actual or expected climate 
change effects (IPCC, 2012). Various types of adaptation exist, e.g. anticipatory and 
reactive, private and public, and autonomous and planned. Examples include raising of 
the river floodbank or coastal dikes, improvement in land use management practice and 
implementation of crop rotation for improved agriculture; strengthening of overhead 
transmission and distribution infrastructure to provide better energy security; and the 
substitution of more drought-resistant plants for sensitive species, etc (IPCC, 2007b). 
The cost of managing climate change impacts in future is likely to be much higher than 
the cost of strengthening planning and building regulations now to avoid future 
damage. Table 2.1 provides estimated costs and benefits of adaptation in the residential 
sector, for a part of Queensland, and compares those with different scenarios.  
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Table 2.1: Estimated costs and benefits of residential adaptation in south-east 
Queensland for 2030; Source: DCC (2009b) 
Adaptation option People 
affected 2030 
Buildings 
affected 2030 
Total cost 2030
Business as usual (same planning 
and building regulation as today) 
616,000 124,800 AUD 4 billion
Planning regulations tightened to 
allow no further risky 
development, building stock under 
same regulation 
378,000 83,200 AUD 2.6 billion
In addition to planning regulations 
tightened as above, retrofit/reclaim 
to maintain existing level of risk. 
270,000 47,900 AUD 1.5 billion
The Table 2.1 clearly indicates that the most effective and sustainable long-term 
approach to avoiding coastal hazards is to undertake a precautionary approach to 
planning and building regulations. Delayed action to restore the affected properties and 
infrastructure would require significantly higher investment than if it is done now. The 
Table suggests that the cost of climate change impacts to the building sector could be 
halved if some planning regulations, to stop risky development, are undertaken. This 
cost could be further halved by introducing appropriate mechanisms to maintain the 
existing level of risk (e.g. by retrofitting existing buildings).  
2.2 Risk assessment and adaptation plan development 
Effective adaptation requires awareness of the risks posed by climate change and an 
understanding of the relative significance of those risks. To develop strategies to 
manage climate change risks and increase resilience, it is essential to gain a good 
understanding of those risks, their potential impacts, and the relative significance of 
those risks.  
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Climate Risks 
Risk is generally defined as a combination of the likelihood of an occurrence, and the 
consequences of that occurrence. It is important to note that uncertainties exist with 
likelihood and consequences, and in the context of climate change risk assessment these 
uncertainties arise from the fact that although there is a high level of confidence that the 
climate is changing, the magnitude of the changes and associated impacts are not 
precisely known (DCC, 2006). Climate change impacts are expected to hit hard the 
communities and infrastructure which are vulnerable to the extreme events that the 
changing climates will bring. Vulnerability is defined as the lack of capacity to cope 
with the changes i.e. vulnerability is opposite of adaptive capacity. This suggests that a 
an increasing adaptive capacity will reduce vulnerability and vice versa (IPCC, 2014b). 
According to IPCC Fourth Assessment Report, vulnerability to climate change is a 
function of exposure, sensitivity and adaptive capacity (IPCC, 2007d). Adaptation can 
reduce sensitivity to climate change while mitigation can reduce the exposure to 
climate change, including its rate and extent. Exposure and sensitivity have been 
explained later in this chapter in the Adaptive Capacity section. The recently published 
Fifth Assessment Report (FAR) provides updated information about likely impacts and 
perceived risks from the changing climate. These include the following (IPCC, 2014a): 
• Freshwater resources: Climate change will reduce renewable surface water and 
ground water resources significantly in most dry tropical regions, exacerbating 
competition for water among sectors; 
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• Terrestrial and freshwater ecosystems: A large fraction of terrestrial and 
freshwater species face increased extinction risk under projected climate change 
during and beyond the 21st century, especially as climate change interacts with 
other pressures, such as habitat modification, over-exploitation, pollution, and 
invasive species; 
• Coastal systems and low-lying areas: By 2100, due to climate change and 
development patterns and without adaptation, hundreds of millions of people 
will be affected by coastal flooding and displaced due to land loss; 
• Marine systems: Progressive redistribution of species and the reduction in 
marine biodiversity in sensitive regions and habitats puts the sustained provision 
of fisheries productivity and other ecosystem services at risk. Ocean 
acidification poses risks to ecosystems, especially polar ecosystems and coral 
reefs, associated with impacts on the physiology, behaviour, and population 
dynamics of individual species; 
• Food production systems and food security: An increase in local temperature of 
10C or more above preindustrial levels is projected to negatively impact yields 
for the major crops (wheat, rice and maize) in tropical and temperate regions, 
although some locations may benefit; 
• Urban areas: Rising sea levels and storm surges, heat stress, extreme 
precipitation, inland and coastal flooding, drought and water scarcity, and air 
pollution pose widespread negative risks for people, health, livelihoods, assets, 
local and national economies, and ecosystems.  
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• Rural areas: Major future rural impacts will be felt in the near-term and beyond 
through impacts on water supply, food security, and agricultural incomes, 
including shifts in production of food and non-food crops in many areas in the 
world;  
• Key economic sectors and services: Climate change may influence the integrity 
and reliability of pipelines and electricity grids. Climate change will also affect 
tourism resorts, particularly ski resorts, beach resorts, and nature resorts and 
tourists may spend their holidays at higher altitudes and latitudes; and 
• Human Health: climate change will impact human health mainly by 
exacerbating health problems that already exist and climate change throughout 
the 21st century will lead to increases in ill-health in many regions, as compared 
to a baseline without climate change. 
Climate resilience 
Climate resilience is defined by the IPCC as “the capacity of a social-ecological system 
to cope with a hazardous event or disturbance, responding or reorganizing in ways that 
maintain its essential function, identity, and structure, while also maintaining the 
capacity for adaptation, learning, and transformation” (IPCC, 2014a). The resilience to 
climate variability can be of multi-faced, operations of local government generally fall 
under urban resilience. Urban resilience generally refers to the ability of a City of 
Urban system to withstand a wide array of shocks and stresses, and can be categorised 
into key four areas – (i) urban ecological resilience; (ii) urban hazards and disaster risk 
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reduction; (iii) resilience of urban and regional economies; and (iv) promotion of 
resilience through urban governance and institutions (Leichenko, 2011).  
Climate change risk assessments are usually undertaken using a prescribed framework 
often developed by the Government or affiliated agencies. Although there are many 
frameworks available, and even multiple frameworks exist within a country, the key 
steps of the risk assessment process are similar. Risk assessment may involve 
quantitative or qualitative analyses or a combination of these. It may also include the 
information to describe the nature of risks. Qualitative techniques are particularly 
useful for climate change where there is a high level of uncertainty around likelihood 
and consequences. While Climate Change Risk Assessment and development of 
Adaptation Plans are not within the scope of this research, and so have not been 
covered, a brief description of this process is given below to gain an understanding of 
the adaptation capacity that would be required to address climate change risks. 
The Australian Government provides a framework to inform businesses and 
government agencies about a systematic approach to assess risks posed by climate 
change (DCC, 2006), which has been the only framework to date from the Australian 
Government. The framework is also designed to help with the development of an 
adaptation plan to address risks posed by the changing climate. Figure 2.1 presents the 
steps involved in this risk assessment process and a summary of this process is 
provided below:  
• Establish the context: The first step of the risk assessment process is to establish 
the context. This process sets up a framework for identifying and analysing risks 
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• Analyse risks: The analysis stage assigns each risk a priority in the context of 
each of the climate change scenarios being considered. It takes account of any 
existing factors that are likely to control the risks such as the ability of people to 
adapt to the changing climate or other trends that will modify the effects of the 
risks. For example, existing controls on degradation of infrastructure can 
include routine monitoring and repair systems, inherent robustness in the design 
and construction, and the existence of alternatives that can be used if the main 
infrastructure system fails. 
• Evaluate risks: Evaluation of risks ensures that the priority ratings are consistent 
with one another and reflect the participants’ general view of the context within 
which they are operating. The risks that have been identified and prioritised in 
the earlier stages will need to be reviewed in terms of their priority and adjusted 
if felt appropriate by the participants. The final list of risks thus will have all the 
information recorded in the identification and analysis stages as well as the 
agreed priority allocated in the evaluation process.  
• Treat the risks: The risk treatment process determines the most cost effective 
actions to be implemented in response to the risks identified. This sometime will 
require modification of existing strategies or plans, development of new plans, 
and allocation of resources and responsibilities. Treatment of risks arising from 
climate change can include technological and infrastructure measures, planning, 
research and education or a combination of these. One example of risk treatment 
could be ‘avoidance of risk’, which may include growing new crops to avoid 
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risks of food shortage, migrating people away from high risk areas, changing 
the location of new housing developments, etc. 
It is essential that extensive communication and consultation is undertaken throughout 
this risk management process, because, it is crucial to achieve a high level of creative 
input from the participants by involving all relevant parties and giving them a role to 
play to identify, assess and manage climate change risks. Another key success 
component of the risk management process is to review the output of the process 
regularly and to update it as new information becomes available or circumstances 
change. The monitoring and review process can include, for example, updating climate 
change scenarios and updating the progress of implementation of treatment actions. 
 While risk-based adaptation is widely used in Australia, there are limitations to this 
approach. These limitations are due to (a) the uncertainties, complexities and 
interaction in estimation of future risks and costs, (b) problems of fully valuing costs 
and benefits, and (c) questions of how costs, impacts, and risk are distributed across 
society (Hall et al., 2012). In addition to the risk-based adaptation discussed above, 
there are also other approaches to adaptation, these include:  
• Human rights-Based approach: A human rights-based approach is a conceptual 
framework that takes into account the international human rights standards for 
promoting and protecting human rights. In terms of climate change, a human 
rights-based approach can be used to guide policies and measures of climate 
change mitigation and adaptation. The United Nations Development Assistance 
Framework (UNDAF) suggests that the human rights-based approach to climate 
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change should consider how the types and extent of anticipated changes in 
climate will impact economic and social development at relevant levels, 
including poverty reduction, strengthening human rights and improving human 
health and well-being (Girot et al., 2014; UNHR, 2014).  
• Ecosystem-Based approach: Ecosystem-Based Adaptation (EBA) refers to the 
use of biodiversity and ecosystem services as part of an overall adaptation 
strategy to help people and communities adapt to the adverse effects of climate 
change at local, national, regional and global levels. (UNEP, 2014; Uy and 
Shaw, 2012). EBA recognises that healthy, well-functioning ecosystems 
enhance resilience to the negative impacts of climate change and reduce the 
vulnerability of people.  
• Community-Based approach: Community-Based Adaptation (CBA) functions at 
the local level and involves the communities that are vulnerable to the impacts 
of climate change. This approach identifies, assists, and implements 
community-based development activities that strengthen the capacity of local 
people to adapt to the impacts of changing climate. CBA generates adaptation 
strategies through participatory processes, which involve local stakeholders and 
development and disaster risk–reduction practitioners (Ayers and Forsyth, 
2009). 
2.3 Adaptive capacity 
The adaptive capacity to climate change is defined as “The ability of a system to adjust 
to climate change (including climate variability and extremes) to moderate potential 
damage and to take advantage of opportunities or to cope with the consequences” 
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(IPCC, 2007a). In other words, adaptive capacity refers to the ability of a system to 
influence its vulnerability to the impacts of climate change and adapt to the changes. 
This ability is influenced by internal and external determinants, which are (according to 
IPCC) intertwined characteristics relating to both institutional or social and physical 
elements of adaptive capacity (Glaas et al., 2010). Adaptive capacity is 
multidimensional and is determined by a complex inter-relationship of a number of 
factors at different scales (Vincent, 2007). For example, the adaptive capacity of a 
country or a community is not only about the availability of financial resources but also 
its institutional capacity to make this resource available for the groups of people that 
are most vulnerable (Vincent, 2007). Adaptive capacity is also referred to as the domain 
within which adaptation decisions are feasible (Adger and Vincent, 2005). 
Adaptive capacity is also defined as “a vector of resources and assets that represent the 
asset base from which adaptation actions and investments can be made” (Adger and 
Vincent, 2005). There is a strong link of adaptive capacity to the climate vulnerability 
of a system, as the vulnerability to climate change is made up of a number of 
components including exposure to climate impacts, sensitivity of the system to 
changing climate, and the capacity of the system to adapt to changing climate (Adger 
and Vincent, 2005). Exposure is defined as “the presence of people, livelihoods, species 
or ecosystems, environmental functions, services, and resources, infrastructure, or 
economic, social, or cultural assets in places and settings that could be adversely 
affected” (IPCC, 2014a) and sensitivity is “the degree to which a system is affected, 
either adversely or beneficially, by climate variability or climate change” (IPCC, 
2007e). 
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The adaptive capacity is a combination of many interrelated factors that together 
increase the ability of an organisation or a body to avoid climate catastrophe. The 
adaptive capacity of communities can be determined by their socioeconomic 
characteristics. Enhancement of adaptive capacity reduces vulnerabilities and promotes 
sustainable development (Klein and Huq, 2003). The IPCC states that adaptive capacity 
is a function of wealth, access to technology, stable and effective institutions, systems 
in place for dissemination of information, equitable distribution of power, and well-
functioning social systems (Klein and Huq, 2003). It implies that a nation or a 
community that is strong in the above areas will have strong adaptive capacity. In other 
words, such communities will have reduced vulnerability to climate change impacts. 
Similar factors also have been identified by the regional climate adaptation project 
supported by the CSIRO, which lists some factors that contribute to adaptive capacity. 
These include (Bates, 2011): 
• supportive social structures and institutional frameworks; 
• investigation, research, sharing information–context specific; 
• planning and participation in networks/discussion groups; 
• access to a range of technological options; 
• allocation of decision-making authority and selection criteria; 
• the system’s access to risk spreading processes; e.g. insurance; and 
• public perception of climate change and the significance of exposure to its local 
manifestation. 
 
40 
 
 Researchers for the Sydney Coastal Councils Group suggest that adaptive capacity of 
local governments needs to consider the following key aspects (Smith et al., 2008a): 
• Resources and social capital: Adaptive capacity is dependent on the resources 
available to a community or an individual household to undertake adaptation 
measures. It has been evident that local governments whose communities 
displayed lower socioeconomic attributes had a lower adaptive capacity to adapt 
to climate change compared with local governments demonstrating higher 
socioeconomic attributes. Adaptation is also a social process, which is 
developed, over time, through interactions between people.  
• Institutional arrangements: Another way of approaching adaptive capacity is to 
consider the institutional arrangement within which adaptation decisions are 
made. Local governments should maintain a high level of communication with 
their stakeholders, be flexible and prepare to learn and change, should practice a 
well-developed and rich information sharing system, and include stakeholders 
in decision-making.  
• Knowledge production and social learning: Adaptive capacity is a shifting 
property rather than a static attribute. Thus the capacity to cope with the impacts 
of changing climate requires openness to on-going social learning. Social 
learning should facilitate the sharing of knowledge in such a way that it 
becomes a dynamic process that defines management structure and adaptive 
approaches. 
The Africa Climate Change Resilience Alliance (ACCRA) lists the following five 
characteristics of adaptive capacity (ACCRA, 2014): 
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• Asset base: This refers to the financial, physical, natural, social, political and 
human capitals necessary to prepare a system to respond to a changing climate; 
• Intuitions and entitlements: An institutional environment that allows equitable 
opportunities to all groups to address the impacts of climate change is essential 
to building capacity to adapt.  
• Knowledge and information: Successful adaptation requires information and 
understanding of future climate change impacts, knowledge about various 
suitable adaptation options, the ability to assess those adaptation options, and 
the capacity to implement the most suitable adaptation interventions; 
• Innovation: The ability to support innovation and risk taking is an important 
characteristic of a system to be able to adapt to climate stresses; and 
• Flexible forward-looking decision-making and governance:  Informed decision-
making, transparency and prioritisation are all key elements of adaptive 
capacity. Local organisations (e.g. local government) should be well-informed 
about future climate trends to enable them to take measures to adapt. They 
should be flexible to allow the systems that they reside in, as well as they 
govern, to evolve and adapt to changing climate.  
In summary, adaptive capacity of a local government consists of multi-dimensional and 
multi-disciplinary attributes focusing on social, capital, institutional, technical and 
policy dimensions. One of the key facts that has been noted from the above discussions 
is that the adaptive capacity is not a static (on-off development) attribute of an 
organisation rather it is a dynamic property, which needs an on-going learning and 
development process.  
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2.4 Importance of adaptation  
The Australian Government, in its position paper (DCC, 2010a), asserts that further 
climate change is inevitable as, by the time an international agreement is achieved to 
stabilize greenhouse gases, some changes in the climate system will have reached a 
state-of-no-return. The Australian Government recognizes that the opportunity to avoid 
climate change altogether has passed. An effective global emissions management plan, 
under the mitigation strategy, can reduce the risks but is unable to eliminate them 
(DCC, 2010b).  
 While global mitigation efforts are continuing, atmospheric concentration of 
greenhouse gas emissions is currently reported as 398.83 ppm (as of May 2014) and 
rising (NOAA, 2014). This is due to a number of interrelated factors including the long 
lifetime of most of the greenhouse gases, continued and increasing trend of industrial 
activities and increasing global population. IPCC’s Fifth Assessment Report (FAR) 
notes that extreme weather events are also on the rise causing damages to food, 
infrastructure, public health and the economy as a whole (IPCC, 2014a).  Floods, 
storms droughts, sea level rise and extreme heat waves are becoming stronger and more 
frequent, and will continue to affect vulnerable systems. For example, extreme heat 
waves will cause health problems for elderly people, floods will damage vulnerable 
settlements, and prolonged drought will affect agriculture and endangered species. 
However, the impacts of climate change on natural and human systems can be 
significantly reduced by increasing their adaptability to climate change. The AR5 has 
provided a wealth of discussions and examples to indicate the importance of adaptation, 
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and states that, without adaptation, there will be severe impacts around the globe 
(IPCC, 2014a). These include: 
• By 2100, hundreds of millions of people will be affected by coastal flooding 
and displaced due to land loss (high confidence).  
• There will be negative impacts on yields for the major crops (wheat, rice, and 
maize) in tropical and temperate regions (medium confidence); 
• Extreme weather events will pose widespread negative risks for people, health, 
livelihoods, assets, local and national economies, and ecosystems (very high 
confidence); and  
• Extreme weather events will pose widespread negative risks for people, health, 
livelihoods, assets, local and national economies, and ecosystems (very high 
confidence). 
Professor Stern suggests that actions to adapt to climate change impacts should start 
now (Stern, 2008). This is mainly because of two reasons: 
• The recent climate negotiations represent an opportunity to set up the principles 
and institutional frameworks to scale up action and investment as required.  
• Early “no-regrets” action is likely to decrease the total cost of climate 
adaptation. No-regrets actions include improving disaster response capabilities 
to cope with increased climate variability, and integrating climate risks into 
long-term investment planning (e.g. building climate risks into infrastructure 
projects reduces the risk of premature failure or obsolescence).  
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While the climate change negotiations are still continuing, it is important that some 
adaptation measures are undertaken immediately to avoid the possibility of catastrophic 
events. Like many other countries, Australia is particularly vulnerable to the impacts of 
climate change. Its coastal belt is inhabited by most of the country’s population and is 
also a key resource for tourism. Coral reefs play an important role in this tourism, and 
they are highly sensitive to climate change. Increasing sea water temperatures, together 
with a high level of acidification of sea water caused by the increased uptake of Carbon 
Dioxide (CO2), pose further threats to marine animals and plants (Marshall et al., 2010).  
2.5 Opportunities and Challenges to Local Governments  
Local Government Authorities (LGAs) provide essential services to the community, 
including land use planning, infrastructure delivery and maintenance, public health and 
safety and disaster management. Therefore, they have a vital role to play in identifying, 
planning and implementing effective and timely adaptation actions. At the same time, 
there are barriers that inhibit LGAs from implementing adaptation measures. Some of 
these issues are discussed in the following sections but first it is important to have an 
understanding of the multi-governmental context of Australia.  
2.5.1 Governmental structure of Australia 
National Government  
Australia’s government is a three-tier governance system – Federal, State and Local. 
The Federal Government, the top level or the national government, is a constitutional 
monarchy with head of state being Queen Elizabeth II. The Australian Government (the 
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national government), also known as the Commonwealth Government or the Federal 
Government, has three arms (Australian Government, 2014): 
• The legislature or parliament, which is responsible for debating and voting on 
new laws to be introduced; 
• The executive, which includes the ministers, for example, is responsible for 
enacting and upholding the laws established by the legislature; and 
• The judiciary is the legal arm of the Australian Government. It is independent of 
the other two arms and is responsible for enforcing the laws and deciding 
whether the other two arms are acting within their powers. 
State and Territory Governments 
The six States of Australia have their own governments and parliaments. State 
constitutions also have the same three arms - legislature, executive and judiciary as the 
Australian Government. These State parliaments are permitted to pass laws related to 
any matter that is not controlled by the Australian Government (the Commonwealth 
Government). The head of each State is known as the Premier.  
Two mainland territories the Australian Capital Territory (ACT) and The Northern 
Territory (NT), and one off-shore territory, Norfolk Island, have been granted a limited 
right of self-government by the Australian Government. In these territories, many 
governmental matters are now handled by a locally-elected parliament. ACT and NT 
are often treated like States because of their significant population size.  
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Local Government 
Local governments (also known as local councils) handle community needs like waste 
collection, public recreation facilities and town planning. The six States and the 
Northern Territory each have many local governments within their borders. The powers 
and the geographical areas of operation of the local governments are defined by the 
state or Territory government. The naming conventions of local governments vary 
across Australia and they are called cities, shires or municipalities, but they are 
controlled by the State or Territory government above them. Each local government has 
a Council where decisions are made. The Council is made up of part-time elected 
members who approve policies and by-laws for their areas. They must also decide on 
development plans and service delivery for their city/shire areas. The work of the 
Council is co-ordinated by a mayor who is assisted by an executive, made up of 
councillors, and the Chief Executive Officer of the local government, who is employed 
by Council to oversee the operations of the local government.  
2.5.2 Legislative framework of local government 
Australian Local Governments are given a broad array of both statutory and non-
statutory responsibilities. While these responsibilities provide a range of opportunities 
to manage climate risks, they also offer a high level of challenge. Although, local 
governments are autonomous government agencies, they are largely the implementers 
of policy directives codified within State legislation and guidelines. This relationship of 
local government with State governments largely dictates the scope of LGA 
responsibilities and heavily influences the resources available for their execution. In 
addition, modern governance is often very complex as LGAs need to work in close 
47 
 
contact with the other two levels of government, other public organisations and the 
private sector for decision-making and management. This complexity often becomes a 
barrier to adaptation, as it becomes a challenge to draw a clear line of responsibility and 
limits the freedom of movement of individual LGAs (Smith et al., 2008b). As local 
governments do not have access to decision-making at higher levels, they can only 
undertake adaptations that fall within the economic responsibility of their policy 
(Keskitalo and Kulyasova, 2009). 
Responsibilities of the different tiers of government in Australia in relation to the 
environment, as a result of the 1992 ‘Inter-Governmental Agreement on the 
Environment’, are as follows (Doran, 2011): 
• Commonwealth Government: Responsible for international matters of 
environment, 
• State and Territory governments: Responsible for all environmental and natural 
resource management in their territory, and 
• Local government: Responsible for management of the environment within its 
boundary.  
2.5.3 Roles and responsibilities 
The legislative framework of local government provides it with the power and 
responsibilities to manage risks associated with climate change and consider adaptation, 
which includes land use and development, waste management, emergency services, 
community health, leisure and recreation (Hunter et al., 2010). Adapting to the impacts 
of climate change is a crucial challenge for Local Government Authorities. The 
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Australian Local Government Association (ALGA) indicates that addressing climate 
change is one of the greatest imperatives of the 21st century for the whole world and 
local government activities that are likely to be impacted by climate change include 
planning future developments and road infrastructure, which will be affected by sea 
level and water table rises and storm surges (ALGA, 2010a). The impacts will also 
include other areas e.g. natural resources, public health and building regulations and 
community infrastructure and services. Studies conclude that in addition to global 
action on climate change, it is necessary that local governments are well prepared for 
adapting to the impacts of climate change (Betsill, 2001; Bulkeley and Kern, 2006; 
Revi, 2008).  
The Gold Coast City Council, in their Climate Change Strategy, note that by assessing 
the risks to the city, reducing the emission of greenhouse gases and adapting to climate 
change impacts, Council will prepare the city and the community to be climate change 
resilient. Early mitigation and planned adaptation to climate change will lessen the cost 
of climate change on our community, our economy, our environment and our lifestyle 
(Gold Coast, 2009). While a limited degree of climate change mitigation activities exist 
in LGAs, climate change adaptation is generally lacking. Researchers suggest that 
LGAs face a range of barriers to institutionalising climate change adaptation and 
incorporating it into their decision-making processes (Mukheibir et al., 2013). Given 
the importance of adaptation actions from local government to increase the resilience of 
the cities and communities it is essential that an appropriate investigation of these 
barriers is undertaken and a policy framework is developed to assist LGAs to improve 
their adaptive capacity to climate change impacts.  
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Climate change is likely to pose threats to planning and operations, including land use 
and planning, management of assets and infrastructure, energy security, community 
development and recreation, and natural resources management. Figure 2.2 presents 
climate change impacts and related effects on operations and services of LGAs. It 
shows that the impacts of climate change would be felt across all the departments of 
LGAs and also include the community and other stakeholders. The LGAs, therefore, 
need to develop and implement practical solutions to reduce vulnerabilities of assets 
and infrastructure to the impacts of climate change. 
The Australian Government states that the LGAs have a critical role to play in 
developing adaptation responses based on their local circumstances and the community 
should be directly involved in efforts to facilitate effective change (Australian 
Government, 2012). It also notes that the LGAs are strongly positioned to communicate 
directly with the communities, and to respond appropriately and in a timely manner to 
local changes. Specifically the LGAs should perform the following tasks in relation the 
climate change adaptation. 
• Administer relevant State and Commonwealth legislation to promote adaptation 
as required. 
• Manage risks and impacts to public assets owned and managed by Local 
Governments, and to Local Government service delivery. 
• Collaborate with all levels of governments to manage risks of regional climate 
change impacts.  
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Figure 2.2: Impacts of climate change events and impacts to LGAs; Source: Adopted 
from Doran (2011) and Nottage et al. (2010)  
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• Increase awareness about relevant climate change risks, and develop resilience 
and adaptive capacity in the local community. 
• Contribute appropriate resources to prepare, prevent, respond and recover from 
detrimental climatic impacts. 
• Develop partnerships with the community, non-government organisations, 
businesses and other key stakeholders to manage the risks and impacts 
associated with climate change.  
Local governments are the key agencies who respond to public health, safety and 
environmental hazards. They need to act now in order to lessen vulnerabilities that arise 
from climate change. The LGAs also need to plan for and invest in adaptation measures 
so that climate change impacts such as flood, fire, and drought can be cost effectively 
addressed (Foster, 2009). 
Climate change politics in Australia  
It should be noted that there have been many changes by the Australian Government in 
relation to both policies and politics on climate change since this research began in 
early 2010. The major changes include the following: 
• Change of name: The Department of Climate Change (DCC) was abolished in 
March 2013 and the responsibility of the department was passed to a newly 
formed Department of Industry, Innovation, Climate Change, Science, Research 
and Tertiary Education. On 18 September 2013, under the new Liberal 
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Government, climate change matters have been moved to the Department of 
Environment. 
• Changes in policies: The current Liberal Government has brought some major 
changes in policy instruments, which may affect the overall progress in both 
Climate Change Mitigation and Adaptation in Australia. These changes include: 
o Abolishing the Climate Commission in September 2013, 
o Abolishing the Climate Change Authority in July 2014, and 
o Abolishing the Carbon Tax in July 2014. 
Role of local government in climate change adaptation 
Appropriate urban policies may ensure that long-lasting infrastructure is designed to 
withstand the potential severe impacts of climate change. Integrated urban planning can 
help limit the exposure and vulnerability of urban dwellers and infrastructure to the 
growing threat of climate change (Corfee-Morlot et al., 2009). It is argued that the level 
of vulnerability of a local community depends on how well the local governments are 
prepared to address the impacts of climate change. Moreover, adaptation is most 
appropriately implemented at the local level, where the specific impacts of climate 
change take place (Laukkonen et al., 2009).  
Professor Nicolas Stern suggests that adaptation should be seen as an additional cost 
and complexity in delivering standard development goals rather than treating adaptation 
as separate from the development. He insists that adaptation has the same target 
outcomes as development, including sustaining or improving social protection, health, 
security, economic sufficiency. Therefore, spending (whether labelled adaptation or 
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development) ought to be prioritised according to the expected impacts on these 
outcomes (Stern, 2008). The role of local governments in adapting to the impacts of 
climate change has been emphasized by many other researchers (Agrawal, 2001; 
Crabbé and Robin, 2006; Measham et al., 2010). They suggest that local or municipal 
planning represents an important pathway for adaptation.  
It is understood that local governments are in the best position to implement climate 
change adaptation at the local level. Adaptive response to climate change impacts is 
also a statutory requirement of the LGAs, as they are required to provide safe and risk 
free services to the community, and manage natural resources within their jurisdiction. 
Therefore, it is important that LGAs should take proactive action to develop and 
implement adaptation measures and not wait for directions from the State and 
Commonwealth Governments. 
2.6 Barriers to adaptation actions by LGAs  
Studies suggest that LGAs face a number of barriers that inhibit them from taking 
action on climate change adaptation. These barriers include lack of awareness about 
climate change risks and vulnerability; lack of sufficient resources; absence of a 
mechanism to facilitate whole-of-organisation planning; and the lack of ability to 
recognise climate change risks as corporate risks (Measham et al., 2010; Mukheibir et 
al., 2013; Nursey-Bray, 2010; Robinson and Gore, 2005). Many of these barriers are 
linked to the organisation’s internal attitude and capacity to address issues (i.e. the 
barriers are either due to its governance structure or the way information is 
communicated within the organisation). For example, some researchers suggest that the 
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key barriers that local governments face to adapt to the impacts of climate change 
include lack of information, institutional limitations and lack of resources (Measham et 
al., 2010). A large amount of literature is available focusing on the barriers of LGAs to 
implement climate change adaptation. A group of researchers has reviewed the 
constraints that limit adaptation at the local level and identified the following key 
barriers (Measham et al., 2010);  
• Lack of information: The information about the vulnerability of a local 
community or municipality to climate change is essential to identify the current 
and future vulnerabilities based on climate change scenarios; 
• Institutional limitations: The policy framework of local governments is largely 
influenced by the higher level of governances, such as provincial, state and 
national. For example, in Australia, the local governments are the delegated 
agents of State and Federal policies; and 
• Lack of resources: Local governments are poorly resourced in terms of their 
financial capacity, although they need to maintain both the local and 
state/provincial infrastructures. These resource constraints are responsible for 
the preference for short-term technical fixes rather than long-term integrated 
approaches to addressing climate change impacts. 
The barriers to adaptation action that have been identified from the experience of a 
CSIRO led project, are governance and communication related, and include the 
following (Bates, 2011).  
• Lack of adaptive capacity, including lack of financial, social and natural capital; 
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• Failures in decision-making, including inability to reach consensus in collective 
decisions, decision making impeded by information uncertainty, and difficulty 
in determining who is responsible for action; and 
• Climate drivers not being incorporated into normal business or operating 
environments.  
Other studies have stated that the barriers to effective adaptation for Australian local 
governments are mainly due to the following issues (Baker & McKenzie, 2011): 
• Lack of decision-making power: In Australia, planning is mostly a responsibility 
of State and Territory Governments, and local governments are to act within the 
legislative frameworks developed by the upper levels of governments. In 
addition, local governments are not given enough information on how to 
determine the approach to assess the local conditions and to inform the 
developer about potential climate change risks. This inhibits the capacity of 
local governments to exercise power and to provide direction to ensure that 
developments are climate change resilient.  
• Lack of consistency: The provisions for climate change impacts and adaptation 
strategies vary between the approaches adopted by State and Local 
Governments within the same jurisdiction and at both levels of government 
across jurisdictions. Most of the State Government policies do not provide clear 
and consistent guidance. 
• Lack of guidance, materials and expertise: The information, materials and 
expertise available to local governments, in most cases, are not sufficient to 
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assess the appropriateness of developments in relation to climate change 
impacts. In addition, climate change is a dynamic area and information is 
constantly changing and is often highly technical.  Local governments need to 
ensure that they keep themselves up-to-date with climate change science and 
information, and more particularly, with the information related to mitigation 
and adaptation strategies and what local government can do to address climate 
change impacts. Ongoing awareness programs can be run at a State or national 
level, as well as locally within the individual municipalities to educate and train 
staff and Councillors about the nature, impact and risks of climate change.  
• Lack of funding: Local governments do not have sufficient financial resources 
and skills to develop and implement climate change initiatives. The key sources 
of funding for local governments are from rates or levies and support from 
Federal or State/Territory Governments. Local governments face the necessity 
to spend these funds in areas which have immediate and direct benefits (e.g. 
constructing roads, etc.).  
Barriers in some local government authorities relate to the level of recognition of 
climate change given by the top management. Various studies suggest that either 
climate change matters are not appropriately positioned within the LGA or the issue is 
not given the focus it requires. There are also concerns that climate change, in most 
LGAs, is seen as a ‘green’ political activity (Oelofse, 2011; Rogers, 2010) and 
undertaken only when external funding is available, or at times when an improvement 
in public relations is necessary.  
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Generally, there is little understanding about the development and implementation of 
climate change adaptation strategies by Australian local government authorities. This 
has been noted by many researchers. The Sydney Coastal Council Group Inc (SCCG), 
with funding from the Australian Government undertook a research project on 
managing climate vulnerability in the Sydney region. The project identified key 
regional barriers and opportunities for LGAs associated with adapting to climate 
change (Withycombe et al., 2008), which include: 
• climate change is considered as an environmental issue and usually left to the 
environmental divisions; 
• the role of LGAs to undertake climate change adaptation is poorly defined; 
• climate change is largely ignored in the process of regulating development; and 
• there is little understanding about the level of vulnerability to climate change 
impacts. 
It has been identified that there is resistance from the executives and elected members 
of LGA to include climate change in the planning agenda. Although climate change 
impacts to LGAs and the urgency of adaptation are well recognised at officer level, 
they often encounter strong opposition from senior management (Measham et al., 
2010).  
Barriers to implementing adaptation measures can thus be broadly categorised into four 
major types (Measham et al., 2010; Mukheibir et al., 2013; Nursey-Bray, 2010), which 
are:  
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• Communications: Poor knowledge about climate change adaptation and lack of 
effective communication of adaptation within the LGA and with the 
community;  
• Governance: Complex, and in some cases weak, governance systems that pose 
institutional limitations in undertaking adaptation measures;  
• Planning: Lack of an appropriate policy framework to incorporate climate 
change adaptation into planning; and  
• Networking: Lack of effective partnerships to address regional climate change 
impacts. These are discussed in the following sections. 
The following section discusses each of these barriers and provides examples, where 
possible, to demonstrate how they can be addressed in a local government context. 
2.6.1 Communication of information about climate change 
adaptation 
Often climate change is perceived as something beyond the scope and control of local 
governments. This could be because of either lack of sufficient knowledge or the way 
information has been portrayed. The research undertaken by the Tyndall Centre for 
Climate Change on the societal response to the film The Day After Tomorrow notes that 
if the scale of a problem is too large, it effectively creates inertia among the parties  
(Nursey-Bray, 2010). While the film raised awareness of the issue, it also increased 
people’s sense of helplessness and reinforced the notion that there is little that could be 
done about the problem. She also found from her research with Tasmanian Councils 
that local government staff did not have the level of geographical knowledge about the 
predicted impacts for their regions, which inhibited them from engaging fully with the 
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management of the issue. It is also suggested that information, if not portrayed 
appropriately, can play the opposing role of pushing people towards inaction or 
disbelief (Füssel, 2007). Climate change action is often mixed with ‘green’ activities 
and is considered to raise Councils’ profile if undertaken, but no harm is done to 
Council operations if it is neglected. It is critically important that climate change needs 
to stop being communicated as a ‘green’ issue. This miscommunication is responsible 
for not being able to attract top management commitment (Rogers, 2010). 
Communication should focus on Councils’ risks, costs of non-adaptation, threat to 
service continuity, duty of care of LGAs, and potential increases in insurance premiums 
to help build executive commitment. 
2.6.1.1 Adaptation research 
Policies need to be developed through research so that Councils have the ability to 
respond effectively to the issue in a cost effective manner. On the other hand all 
research (aimed to help decision makers) should take into consideration the needs of 
stakeholders. This can be best done by involving stakeholders in the research design. 
The Climate Impacts Programme of the UK (UKCIP) aims to bridge the gap between 
research and policy so that decision-makers take control of the process to produce 
research in ways that are useful to them (Hedger et al., 2006). They mention that a 
number of projects were undertaken under the program and all of the projects involved 
partnerships of researchers with decision-makers who plan to use the research outputs 
to develop adaptation strategies. The stakeholder forums ensured that the research 
stayed focused on the information needs of decision-makers. These partnerships also 
helped the stakeholders to share staff, resources, funds and data.  
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Studies suggest that researchers should be able to promote policies which help LGAs to 
distinguish between the information needs of different types of climate hazards, so that 
they can prioritize their needs effectively. However, caution should be taken so that 
researchers do not dictate what the stakeholders need or should do (Measham et al., 
2010). A study examining climate change adaptation research in Sudbury, Canada, 
notes that researchers should be neutral during the assessment of what the local 
community needs to adapt to climate change. If the attitude of researchers is too 
proactive, they may lead the community and the decision-makers down a path that 
results in an ineffective policy (Vasseur, 2011).  
2.6.1.2 Useful and credible information 
Local governments need to be supplied with useful and credible information for them to 
be able to make decisions on climate change adaptation. The UK Climate Impacts 
Programme suggests that successful integrated assessments should be based on sound 
science using the best available and credible information for policy-makers through the 
establishment of an open process involving potential stakeholders to ensure the 
assessment addresses their needs (Hedger et al., 2006). It is noted that extreme events 
may trigger responses but they alone may not sustain adaptation strategies and 
community actions over the long term (Vasseur, 2011).  
A research was undertaken in 2003 with a number of LGAs in the UK, which suggests 
that the lack of adequate information has been highlighted in climate change programs 
in the UK (Nursey-Bray, 2010). More than three quarters of respondents to the program 
felt that they did not have access to the best information about the impacts of climate 
change in their areas. Access to climate change information is often constrained – too 
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often there is a lack of knowledgeable, credible and local people who could champion 
effective communication about climate change. Useful, credible and relevant 
information about the nature of climate risk is essential for the local governments to be 
able to adapt. LGAs need to improve the information base for key climate adaptation 
issues to enable them to incorporate climate change into the planning process 
(Measham et al., 2010; Pasquini et al., 2013).  
2.6.1.3 Awareness and education 
Local governments have a range of competitive priorities, which often make it difficult 
for them to act alone on climate change adaptation. This situation needs to be improved 
to allow staff to appropriately identify adaptation needs for the Council and plan 
accordingly. Experts identify awareness and effective education programs for Council 
staff and elected representatives as measures that may help to address this issue. It is 
suggested that effective communication of climate change adaptation information 
among Council staff and councillors is necessary to help create a dynamic environment 
in Councils in favour of adaptation planning. It would also ensure that the Councils are 
not in a dilemma about making a controversial decision and facing criticism from the 
community and ratepayers (Nursey-Bray, 2010).  
Climate change adaptation should involve an integrated approach embedded in high 
level strategies. The Councils should not develop a stand-alone ‘adaptation plan’, but 
rather embed ‘adaptation planning’ in all Council and community strategies, plans and 
decision-making processes. This is because adaptation consideration needs to be 
integrated into all plans and policies, and governance of local governments (Doran, 
2011; Rogers, 2010; VLGA, 2014). It is, therefore, important that information about 
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climate change adaptation is well communicated among the LGA staff, elected 
members and the community to increase the understanding of the importance of 
undertaking adaptation measures, as well as to help the Council in strategic decision-
making.  
2.6.2 Climate change adaptation in local governance system 
"Governance" has been defined in many ways. The World Bank defines governance as 
“the process – by which authority is conferred on rulers, by which they make the rules, 
and by which those rules are enforced and modified” (World Bank, 2013). The Local 
Government Association of South Australia states that governance is the way by which 
an organisation is held accountable (LGASA, 2004). In local government terms, 
governance encompasses the accountability of staff to the elected representatives and 
the community. The importance of systematic and effective governance to address 
climate change adaptation in local government has been discussed by many researchers 
(Agrawal, 2001; Bates, 2011; Betsill and Bulkeley, 2006; Corfee-Morlot et al., 2009; 
Fünfgeld, 2010; Keskitalo and Kulyasova, 2009; Measham et al., 2010; Nursey-Bray, 
2010), which have focused on the need for multi-level governance to ensure broad 
ownership of the climate risk management and adaptation process, and a systematic 
participatory process of engaging local government staff (Betsill and Bulkeley, 2006; 
Biesbroek et al., 2010; Fünfgeld, 2010).  
Multi-level governance to adaptation  
Multi-level governance is defined as “decision-making that is steered not only by 
public but also by private and other interests, and as a process that takes place across 
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multiple geographic scale levels and sectors” (Keskitalo, 2010). Multi-level governance 
requires coordination among all levels of stakeholders including international, national, 
regional and local. This governance approach is very important for climate change, as 
effective adaptation is dependent on differential adaptive capacities, including financial 
resources, access to information, decision-making structures and other institutional 
features (Keskitalo, 2010). In Finland, the Government has taken a proactive role in 
engaging all sectors of the administration in advancing the Climate and Energy 
Strategies as well as in the preparation of an adaptation strategy. The Finish National 
Adaptation Strategy (NAS) was the first European national strategy published in 2005. 
While NAS is being heavily pursued at the national level, adaptation at the local level 
has been slower, so far based on voluntary measures with more emphasis on mitigation 
(Keskitalo, 2010). Issues that emerge from the analysis highlight the need for more 
vertical integration in terms of implications of the NAS to the lower levels of 
governance. Corfee-Marlot et. al. (2009) note that multi-level governance is crucial for 
climate change adaptation to avoid policy gaps between local action plans and the 
national policy framework (vertical integration), and the enabling environment for 
institutional learning between relevant departments or institutions in local and regional 
governments (horizontal dimension). The authors further highlight the role of local 
governments in multi-level climate governance. They suggest that local governments 
are uniquely positioned to engage local stakeholders and design locally tailored climate 
adaptive response. In most cases, they are also better situated to handle difficult 
challenges related to adaptation, including managing flood risk, water stress, or the 
‘climate proofing’ of urban infrastructure (Corfee-Morlot et al., 2009). Biesbroek et. al. 
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(2010) note that the nature of climate change adaptation pose significant challenges at 
all relevant administrative, temporal and spatial scales, and requires combined efforts of 
public and private actors at all levels of governance. They reviewed National 
Adaptation Strategies (NASs) of seven EU Member States (Denmark, Finland, France, 
Germany, the Netherlands, Spain and the United Kingdom) developed between 2005 
and 2008, and note some examples of good practices of multi-level governance in 
adaptation. For example, in the Netherlands a national programme has been setup in 
which national, provincial and municipal representatives, together with representatives 
from water boards and experts regularly discuss the multi-level dimension of adaptation 
issues (Biesbroek et al., 2010). 
A workshop, involving a number of local governments in Tasmania, identified the 
important properties and structures that local governance should have in order to 
effectively address adaptation (Nursey-Bray, 2010). The Gold Coast City Council 
suggests that it is essential to include climate change considerations into corporate 
governances (Gold Coast, 2009). The specific issues of governance of local government 
in relation to climate change adaptation are discussed below. 
2.6.2.1 Institutional limitation 
Institutional limitation is the term used here to describe the barriers in the institutional 
context that hinder climate change adaptation in local governments. There are two 
distinct types of institutional limitations, as discussed below (Measham et al., 2010).  
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Limitations arising from internal structure  
The most acute internal limitation is the fact that the LGAs see climate change 
adaptation as a responsibility for the environmental department (Baker et al., 2012; 
Keskitalo and Kulyasova, 2009; Pasquini et al., 2013). LGAs need to recognise that 
climate adaptation is a cross-departmental issue and incorporate it into strategic 
planning. Climate change risks need to be recognised as corporate risks and adaptation 
should be incorporated in the cross-departmental integration. This could be best done 
by placing adaptation in a department with a higher level of authority such as planning, 
corporate services, etc. 
Limitations occurring at higher level of government – external limitations 
The second type is the institutional context in which the LGAs function. Local 
governments usually act as implementing agents and carry out activities that are 
defined at the higher levels of government, which are in essence, the activities that are 
either statutory requirements or have been advised by the State or Federal Government 
(Næss et al. 2005; and Measham et al. 2010). Researchers argue that this barrier can be 
addressed by identifying and advocating the limitations at higher level institutional 
meetings. Referring to the example of the Sydney Coastal Councils Group, they argue 
that scientifically sound research combined with local political lobbying can lead to 
change at a higher level policy making (Measham et al., 2010). The issue has been also 
discussed by others who noted that local level adaptation, in many cases, is limited by 
the regulative and legislative framework imposed by the State Government (Keskitalo 
and Kulyasova, 2009). As local governments do not have access to decision making at 
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higher levels, they can only undertake adaptations that fall within the economic 
responsibility of their policy. At the same time it is equally important that the higher 
levels of government (particularly the State Government) takes the leadership and 
facilitates climate change adaptation at the local levels.  
2.6.2.2 Institutional motivation 
Institutional motivation and top management commitment are critical to undertake 
climate change adaptation. Interest to act on climate change adaptation is often absent 
at the management level in local governments. This is mostly true in the cases of senior 
management, including executives, managers and elected representatives. Various 
studies suggest that decision-making in local governments is largely affected by 
political interests, which are driven by the elected representatives (Keen et al., 2006; 
Measham et al., 2010). The authors conclude that positive support for climate change 
adaptation from the political leaders is essential, as they have greater control of 
resource allocation and goal-setting. Executives’ lack of interest is partly attributed to 
the fact that they need to demonstrate a positive economic performance of the Council 
and try not to increase rates. A rate increase will make the voters unhappy and thus is 
disliked by the Councillors.  
There is resistance from executives and elected members of Councils to include climate 
change in the planning agenda. Although climate change impacts to Councils and the 
urgency of adaptation are well recognised at officer level, officers often encounter 
strong opposition from senior management (Measham et al., 2010). There are also 
climate change sceptics in most Councils who tend to vote down adaptation proposals 
even if there were sufficient resources and capacity for the Council to act. This is a 
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difficult problem to solve, as inclusion of adaptation in planning policy needs the 
support of decision makers, which is hard to obtain. Because no direct link is perceived 
between the cause and effect of climate change and weather events, there is a lack of 
information to demonstrate a positive return on the investment. There are uncertainties 
about the specific local impacts of climate change that inhibit the potential for 
institutional action on adaptation measures (Nursey-Bray, 2010). These barriers include 
lack of resources for policy making and implementation; the information base is either 
inadequate or drawn from a narrow range of sources; lack of appropriate capacity and 
skills, institutional and leadership inertia; and lack of trust in the key decision-making 
agencies. Lack of motivation may also be caused by the influence of external 
stakeholders and the community. For example, if a City’s community and other 
stakeholders are mostly climate sceptics, the City is unlikely to establish a climate 
change adaptation plan because the plan wouldn’t be passed by the Council.  
2.6.2.3 Lack of resources and capacity to adaptation 
Local governments, in most cases, lack resources and capacity to undertake adaptation 
actions, particularly as these are not mandated by law or imposed by State/Federal 
Governments. The Australian Government notes that the Councils lack the capacity and 
resources to provide an effective response to climate change (Pillora, 2010). This 
barrier can be attributed to the following two factors:  
Lack of human resources and skill shortage 
Local governments are often understaffed. It is common for one employee to undertake 
a number of duties in addition to their core activities. Therefore, any additional duty is 
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likely to be unwelcome, particularly when it comes to intensive involvement like 
climate change adaptation.  
Professor Norman in her report to the Department of Climate Change and Energy 
Efficiency notes that climate change adaptation at the local level is comparatively new 
and thus local governments do not have the right sets of skills to accomplish the task 
(Norman, 2010). It is also true that many local governments have little or no knowledge 
about climate change adaptation. Only those Councils who feel a pressing need for 
immediate action on adaptation, have acquired the requisite knowledge and skills. 
Professor Norman also notes that ongoing professional training is particularly important 
in city planning, so that the knowledge and skills of middle and senior city managers 
can be increased (Norman, 2010).  
Professor Norman suggests that the Department of Climate Change and Energy 
Efficiency should take a leading role in building the capacity of local governments so 
that they are able to effectively manage climate change adaptation (Norman, 2010). The 
National Climate Change Adaptation Research Facility (NCCARF) has developed a 
National Climate Change Adaptation Research Plan under the theme “Settlements and 
Infrastructure”, which provides a basis for identifying areas of need in education and 
research. Professional accreditation bodies, such as Engineers Australia and the 
Planning Institute of Australia provide specific training for their members. Thus, it is 
recommended that the LGAs should encourage their staff to undertake training on 
climate change adaptation, even if the major works are done by the consultants, to 
ensure that the LGAs have the appropriate capacity to deal with adaptation.  
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Financial constraints 
Local governments are involved in a wide range of activities without having a 
continuous flow of financial assistance from the State/Federal Governments. The major 
revenue source of LGAs is Rates, which they need to spend wisely and for the areas 
with higher and immediate priority. The existing resource constraint makes the LGAs 
practice reactive management of facilities and infrastructure. Researchers believe that if 
resource and information constraints of LGAs are addressed, local adaptation would 
overcome the political resistance (Measham et al., 2010). It has also been identified that 
the lack of resources in LGAs is responsible for the preference for short-term technical 
fixes rather than long-term integrated approaches to addressing problems (Crabbé and 
Robin, 2006). The Climate Change Mitigation and Adaptation Implementation Plan for 
the South East region of England lists the following barriers to implementation of 
climate change mitigation and adaptation activities (Eales et al., 2006). The key points 
have been highlighted for reference.  
• Uncertainty about the nature and extent of climate change and its impacts;  
• The complexity and challenges of climate change impacts and the adaptation 
message;  
• The short planning horizons of many stakeholders, compared to the time scale 
over which the climate change takes place;  
• Resource constraints and the perception of additional costs of adaptation and 
mitigation;  
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• The fact that climate uncertainty is not treated in the same manner as other 
uncertainties, e.g. economic uncertainties;  
• Lack of maturity of certain markets for goods and services to support 
adaptation;  
• The lack of senior management ‘buy-in’ and/or political support for adaptive 
response;  
• Lack of awareness and in-house expertise. 
• Organisational and professional inertia leading to inflexibility and resistance to 
change; and 
• Lack of linked policy within and between different levels of decision making 
(e.g. national, regional and local). 
2.6.2.4 Effect of adaptation on insurance  
Costs of maintaining health services, infrastructure maintenance, emergency services, 
etc are increasing. The IPCC, in its Fifth Assessment Report (FAR), notes that more 
frequent and/or severe weather disasters for some regions and/or hazards will increase 
losses and loss variability in various regions and challenge insurance systems to offer 
affordable coverage while raising more risk-based capital, particularly in low-and 
middle-income countries (IPCC, 2014a). The increased cost of insurance to guard 
assets and infrastructure against climate change impacts is also on the agenda for most 
organizations. Insurance companies are now devising mechanisms to increase 
premiums to cover climate change risks (The Geneva Association, 2009). The impacts 
of climate change on the insurance industry and the need for adjusting the insurance 
cost have also been discussed. The Insurance Australia Group (IAG) identifies that 
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most of the Australia’s costly insured events that took place during 1967 to 2006 were 
weather driven (Gero, 2007). IAG encourages its clients to ensure that the climate 
change risks are minimized and adaptive capacity to climate change impacts is 
increased. McAneney et al. (2013) have undertaken a detailed study of the case of 
insurance, including the roles of public and private sectors, in the face of highly-
uncertain extreme climate events and natural disasters, and implications of adaptation 
policy instruments in managing the high cost of insurance. They identify that the rising 
costs of natural disasters is mainly due to the growing concentrations of population and 
wealth in disaster-prone regions. Increased insurance premiums are justified to cover 
the uncertainty of damages from natural disasters in high-risk prone regions. They 
suggest that adaptation actions such as hazard-resilient construction standards, risk-
informed land use planning and flood defences can reduce the cost of insurance. It is 
suggested that building codes design should, in addition to addressing life-safety, 
reflect the future impact of large disasters on the overall economy (McAneney et al., 
2013). 
Discussions in the above sections suggest that the existing governance system of LGAs 
poses significant barriers to implementing adaptation measures. A number of 
improvements in the governance system are essential to help LGAs to develop and 
implement appropriate adaptive responses to climate change impacts. These include 
commitment and support from top-level management, development of staff capacity to 
adapt, and allocation of budgets to support adaptation activities.  
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2.6.3 Lack of an adaptive planning framework 
Local governments in Australia play a crucial role in land use planning and 
development. Councils develop strategies for future development, build community 
infrastructure, use planning instruments to guide the application of land use and 
development, and administer the planning instrument on a day-to-day basis. The 
Australian Local Government Association (ALGA) notes that local government is a 
‘primary gateway’ for the proponents aiming to have land zoned for development. In 
addition to land use and planning, Councils are actively engaged in many other 
planning issues, including community infrastructure development, environmental 
planning, urban development, risk management and natural resource management 
(ALGA, 2010b). The planning department’s role is to ensure reasonable compliance 
with legislation and regulation across the Council region, which provides it with a great 
opportunity to improve the community’s resilience to the impacts of climate change. A 
few planning issues in relation to climate change adaptation are discussed below. 
2.6.3.1 Coastal Adaptation  
Coastal hazards vary widely, in types and severity, with geographic locations, however, 
they commonly include sea level rise, shoreline erosion, tidal inundation and flash 
flooding. For some places, Northeastern Australia for example, tropical cyclone and 
storm surges are also common (Zeppel, 2012). Adaptation options for coastal 
vulnerability include relocating and preventing unsustainable development or land use, 
designating protected land, creating setback buffers (Coastal Development Setback), 
Creating wetlands and revegetating vulnerable areas, elevating buildings and changing 
building codes to prevent/reduce damages, building hard structures (e.g. sea walls, 
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groynes), and sand nourishments (Zeppel, 2012). In Ireland, a range of coastal impacts 
are likely to intensify in the coming decades including sea level rise, flooding and 
coastal erosion. A review of Ireland’s Integrated Coastal Zone Management and 
Climate Policy, which are considered as construction blocks of a potential architecture 
of climate adaptation and coastal governance, suggests that there is a need for an 
integrated approach involving all sectors, and a participatory approach to decision-
making (Falaleeva et al., 2011). The role of local government in addressing climate 
change adaptation for coastal cities in South Africa has been discussed (Colenbrander 
et al., 2014). For the City of Cape Town municipality, the sea-level rise presents a 
current threat, damaging infrastructure and exposing bad spatial planning decisions, 
especially during periods of storm surge. This has been based on an earlier estimate of 
sea level rise along South Africa’s south western and Southern Cape coast of 1.57mm 
per annum. A study commissioned in 2008 to quantify the resultant risks and to review 
adaptation options, modelled the risks based on three different scenarios for the year 
2030. The scenarios suggest that the risk value, due to the combined effect of sea level 
rise, tidal flux and storm surge, would be in the range of USD490 million to USD1.1 
billion. As an adaptation measure, the City has, therefore, set out a coastal set-back line 
(also known as Coastal Development Setback or Coastal Setback) to reduce the damage 
from storm surges and sea-level rise (Colenbrander et al., 2014). Instead of providing a 
fixed value for set-back line, the City presents a GIS based map showing the set-back 
line for different locations along the shoreline. Coastal development setback has been a 
critical element of the Integrated Coastal Zone Management (ICZM) for the 
Mediterranean coastal states covering 46,000 km of coastline and home to 154 million 
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people (Sanò et al., 2011). The impacts of changing climate, including sea level rise, 
storm surges, flash flooding and coastal erosion, are posing enormous threats to the 
shoreline settlements of this region. To protect coastal settlements and infrastructure 
from these negative impacts of climate change the ICZM protocol (arising from the 
Barcelona Convention in 1978) identified a 100 meters setback as an agreed adaptation 
measure (Sanò et al., 2011). The authors note that this current value of coastal setback 
(100m) provides an average value based on the analysis of current practices at the 
international level and on the results of dynamic studies. However, this value should be 
considered as a reference value and should be integrated with more deterministic 
approaches in the future. 
Coastal Development Setback (CDS) 
A Coastal Development Setback is defined as “The minimum distance from the 
Horizontal Setback Datum (HSD) required to protect development from coastal 
processes in the 100-year planning period and/or to provide for the factors supported 
within a costal foreshore reserve” (WAPC, 2003). Coastal Development Setback (or 
Coastal Setback in short) is a buffer space where permanent constructions are not 
allowed, and is defined by a specific distance from the shoreline’s highest water mark 
(Colenbrander et al., 2014; Sanò et al., 2011). Coastal Setbacks are designed to provide 
(Colenbrander et al., 2014; WAPC, 2003): 
• buffer zones between the ocean and coastal infrastructure; 
• reduced damage to beachfront properties during high wave events, e.g. 
hurricanes, cyclones; 
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• improved vistas and access along the beach; and  
• privacy for the occupiers of coastal property.  
Rising sea level will bring significant changes to the coastal zone in Australia in 
coming decades. With the increasing threats of sea level rise and storm surges, more 
coastal developments are expected to be affected. It is important that the coastal retreat 
is effectively managed so that there is increased coastal resilience and threats to coastal 
property are reduced. The IPCC suggests that managed retreat can help avoid hazards 
due to sea level rise.  The most common mechanism for managed retreat is coastal 
setback that requires new development to be at a minimum distance from the shore i.e. 
the high water mark (IPCC, 2001).  
Planning processes and codes for Australian local government climate change 
adaptation are limited. Coastal Development Setbacks in Australia are usually managed 
by State planning policies and are different in each State. For example, Western 
Australian State Planning Policy 2.6 (SPP2.6) suggests 38 centimetres of vertical 
change in sea level in a 100-year period (between the years of 2000 and 2100), which is 
based on the IPCC’s Third Assessment Report (WAPC, 2003). Coastal Setback is 
calculated as the sum of three components: (i) a component for acute erosion, (ii) a 
component for historic trends, and (iii) a component for sea level rise. Figure 2.3 shows 
the different parts of a typical coastal development setback.  
Using the 38 cm sea level rise scenario, the coastal setback for a sandy shore, in the 
Western Australian policy context, would be 98 metres. The WAPC has recently 
amended the State Planning Policy 2.6 in July 2013 to increase the sea level rise 
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scenario from 38 cm to 90 cm in the same time horizon (WAPC, 2012). The following 
explanation is provided about how the factor for sea level rise is to be included in CDS 
calculation: 
“The allowance for erosion caused by future sea level rise on sandy coast 
should be calculated as 100 times the adopted sea level rise value of 0.9m 
over a 100-year timeframe or 90 metres. Consideration should be given to 
increasing the allowance where the impact of obstacles (natural or 
manmade) may influence future trends by reducing updrift longshore 
sediment transport.” 
 
Figure 2.3: Different sections of coastal setback for a typical sandy beach in Australia; 
Source:  MRA (2012) 
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Coastal setback for climate change adaptation 
According to the Australian Bureau of Statistics (ABS) 83% of Australians live within 
50 km of the coastline. It is therefore important that particular attention is given to 
development, taking into consideration any risk due to sea level rise. The Parliamentary 
Committee Report on “Managing our Coastal Zone in a Changing Climate: The Time 
to Act is Now” notes that there are more than 700,000 addresses in Australia that are 
sited within 3 kilometres of the coast and under 6 metres elevation above sea level. 
Much of Australia’s infrastructure including schools, hospitals, ports, airports, 
industrial facilities and commercial buildings is also in close proximity to the coast 
(Australian Government, 2009). According to the IPCC’s Fifth Assessment Report 
(FAR) published in 2014, global sea level is expected to rise up to 98 cm by 2081-2100 
(medium confidence), with a rate of 8 to 16 mm per year during 2081 - 2100. Based on 
the recent science, 110 cm has been selected as a plausible value for sea level rise for 
risk assessment (Church et al., 2013).  
It may help better understand the impact of sea level rise (with a mid-range sea level 
rise of 50cm in the 21st century) to realise that extreme events, such as coastal flooding, 
that now happen every 10 years would occur about every 10 days in 2100 (DCC, 
2009c). This will result in huge economic, social and environmental loss. Figure 2.4 
shows the estimated number of residential buildings at risk of inundation from a 1.1 
metre sea level rise including high tide and a 1-in-100 storm tide. The total number of 
such buildings, with a lower and upper estimate, would be between 157,000 and 
247,600. The cost of replacement of these residential buildings would be up to AUD 63 
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The Western Australian Planning Commission (WAPC) suggests that local 
governments and State agencies should take account of this Policy to ensure integrated 
decision-making (WAPC, 2003). WAPC also states that in case sufficient up-to-date 
information is not available to local government, they should request the proponent of 
the development to supply them with the necessary information to enable decision-
making. In summary, local governments need to be proactive and identify the latest up-
to-date data in relation to coastal erosion to ensure that an appropriate coastal setback 
distance is calculated and implemented. The setback distance also needs to be changed 
as new information becomes available. Updated information on sea level rise including 
those for the Australian coastline is available at the Sea Level Rise2 website. 
2.6.3.2 Sustainable Urban Development (SUD) 
Local government plays a key role in urban development and can make a real 
difference in promoting sustainable urban development by incorporating appropriate 
policies in housing and other establishments under their jurisdiction. One of the 
important areas to consider in relation to climate change and sustainable urban 
development is the Urban Heat Island (UHI) effect.  
The UHI is defined as the localized warming due to the local decrease in the Earth’s 
albedo due to the large amount of paved and dark coloured surfaces like roads, roofs 
and car parks as a result of urban development (GA, 2011; Rizwan et al., 2008). The 
Sun’s radiation is mostly absorbed and not reflected and this causes the surface and 
ambient temperatures to rise. Anthropogenic heat production, such as the heat produced 
                                                 
2 http://www.cmar.csiro.au/sealevel/index.html  
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through car engines and air conditioners also contributes to the Urban Heat Island 
effect. On hot summer days, cities can be several degrees hotter than their rural 
surrounds (GA, 2011). The Urban Heat Island is considered to be one of the major 
problems of the 21st century posed to human beings as a result of urbanisation and 
industrialisation of human civilisation. The large amount of heat generated from urban 
structures, as they consume and re-radiate solar radiation, and from the anthropogenic 
heat sources, are the main causes of UHI (Rizwan et al., 2008). Research shows that the 
January mean maximum temperatures for Western Sydney have increased at more than 
twice the rate experienced by coastal suburbs. It is also more than twice the rate 
expected from global warming. Thus the UHI effect is exacerbating the effects of 
global warming and adaptation measures designed to address it can be synergistic with 
adaptation to global warming. Figure 2.5 shows the dramatic increase in the number of 
days, over 35 degrees Celsius, that have occurred each year for Western Sydney (GA, 
2011).  
 
Figure 2.5: Number of very hot (above 350C) days per year for Sydney and Western 
Sydney; Source: GA (2011)  
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Impacts of UHI 
UHI can affect a variety of areas, including the community's environment and quality 
of life. Examples are (EPA, 2009):  
• Increased energy consumption: Higher temperatures in summer increase energy 
demand for cooling and add pressure to the electricity grid during peak periods 
of demand. This is particularly true for Perth which has a long dry summer time 
and the number of very hot days is increasing over time. One study estimates 
that the heat island effect is responsible for 5–10% of peak electricity demand 
for cooling buildings in cities;  
• Increased evaporation and water consumption: Higher temperatures cause 
greater evaporation and increased water consumption for gardens and 
swimming pools and evaporative air conditioners;  
• Elevated emissions of air pollutants and greenhouse gases: Increasing energy 
demand generally results in greater emissions of air pollutants and greenhouse 
gas emissions from power plants.  
• Compromised human health and comfort: Warmer days and nights, along with 
higher air pollution levels, can contribute to general discomfort, respiratory 
difficulties, heat cramps and exhaustion, non-fatal heat stroke, and heat-related 
mortality; 
• Impaired water quality: Hot pavement and rooftop surfaces transfer their excess 
heat to storm water, which then drains into storm sewers and raises water 
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temperatures as it is released into streams, rivers, ponds, and lakes. Rapid 
temperature changes can be stressful to aquatic ecosystems; and 
• Risks to Public Health: The Urban Heat Island effect intensifies heat waves in 
cities, making residents and workers uncomfortable and putting them at 
increased risk of heat exhaustion and heat stroke. In addition, high 
concentrations of ground level ozone aggravate respiratory problems such as 
asthma, putting children and the elderly at particular risk.  
Therefore, the UHI poses a huge problem for urban dwellers and this becomes greater 
with the changing climate. It is a great challenge for urban planners to develop and 
implement urban designs that would have no detrimental impact on city dwellers and 
the surrounding environment. 
An example of addressing UHI 
The Urban Research Program at Griffith University suggests that porous surfaces, 
instead of concrete and pavements, allow the passage of water through the surfacing 
material and into the ground beneath. Porous surfacing materials include porous 
asphalt, pervious concrete, porous turf and open jointed blocks, which offer a slower 
conveyance of excess surface water and reductions in water carriage volume. Porous 
turfs have the capability of reducing UHI effects by reflecting more solar radiation 
(Matthews, 2011). Figure 2.6 shows the technical design of porous surface. 
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Local governments can engage with universities and research institutions to identify the 
extent of UHI and the issues that cause it. Special tools are available that can 
satisfactorily demonstrate the impact of different factors that give rise to the UHI effect. 
The City of Sydney collects information about how shade trees and pavement colour 
affect urban temperatures. They intend to partner with universities to quantify costs and 
benefits for solutions to reduce the heat island effect (City of Sydney, 2012). The City 
of Melbourne has developed an urban Forest Strategy to provide a robust strategic 
framework for the evolution and longevity of Melbourne’s urban forest, which would 
compensate for the predicted increases in temperature by providing shade and cooling. 
Increased canopy coverage throughout the city will minimize the urban heat island 
effect and improve thermal comfort at street level for pedestrians. Water sensitive urban 
design will be incorporated into the landscape and that will play an important role in 
managing inundation and providing essential soil moisture for healthy vegetation 
growth (City of Melbourne, 2012).  
A research demonstrates how the City of Adelaide can address climate change impacts 
by creating a sustainable and low UHI effect City (Hopkins, 2010). The sustainable 
design would consist of: 
• buildings with higher penetration of wind during summer and sunlight during 
winter; 
• introducing a green façade to the buildings and creating living walls, 
• creating green roofs with native plants; and 
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• ensuring a good orientation of the buildings to maximize seasonal and daily 
weather benefits. 
The above discussion and examples suggest that the LGAs can help reduce the UHI 
effect by introducing sustainable urban development where the development is 
combined with enough vegetation, integrated water bodies, the creation of living walls, 
a selection of low radiation absorption pavements and pathways, and ensuring the 
building roofs have highly reflective colour sand coatings. 
2.6.3.3 Building LGA’s adaptive capacity to bushfire  
Bushfire has been part of Australian life for many years. Extremely hot and dry seasons 
coupled with strong and hot winds are a potential condition for flammable vegetation in 
the Australian bush to ignite and start a destructive fire (CSIRO, 2011b). There are four 
modes of attacks that the bushfire undertakes as it approaches a property (Ramsay and 
Rudolph, 2003): 
• embers and burning debris carried by the wind; 
• heat radiation from the fire; 
• direct flame contact; and 
• wind damage to the building allowing ember and burning debris entry. 
There have been many developments to adapt to bushfire since early settlement in 
Australia, including (CSIRO, 2011b; Ramsay and Rudolph, 2003):  
• planning to prepare buildings and their surroundings so that, when a bushfire 
does come, it will be less destructive; 
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• enforcement of laws and policies to prevent the spread of fire; 
• awareness programs and campaigns about what to do in the case of a fire, 
reporting hotlines, emergency services, etc; and  
• research into how fires start, how fire destruction occurs and how to reduce the 
severity of the damage in the case of a fire. 
Local governments can play significant roles in reducing the damage caused by 
bushfire, for example, they can (Ramsay and Rudolph, 2003): 
• ensure that all new suburban developments and rural residences within the 
bushfire prone areas undertake bushfire risk assessments. This will help the 
properties to have higher standards of design with respect to bushfire 
prevention; 
• introduce a special Building Code for bushfire prone areas. This will ensure that 
homes are better built to withstand fire attack and will help to reduce the 
severity of damage in case a fire occurs in the area; 
• increase the verge width to residential blocks on the urban edge will reduce fire 
entry to residential properties; and 
• choose street trees species with low leaf and bark flammability characteristics 
will reduce the incidence and spread of fire. Some species of Eucalyptus leaves 
have a high content of volatile oil and are highly flammable. 
Local governments usually have bushfire policies integrated with their key planning 
and decision-making. However, it is necessary to assess the adequacy of current 
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policies and measures, recognizing that management responses to wildfire will need to 
change as the climate changes (Kinrade and Justus, 2008). 
Case Study: Bushfire Protection and Management of City of Cockburn (City of 
Cockburn, 2013) and (City of Cockburn, 2012) 
The City of Cockburn recognises the need to identify Bushfire Prone Areas and take 
appropriate action to ensure the community and the natural areas are reasonably safe in 
the event of a bushfire. In this regard, the City of Cockburn proposed a Town Planning 
Scheme Amendment in April 2012 that will identify bushfire prone rural-residential 
areas and enable the City to create 'bushfire hazard assessment maps'.  
Town Planning Scheme Amendment 
This Amendment proposes a number of changes to the City's Town Planning Scheme 
No. 3 related to Bushfire Protection and Management. These changes have been 
proposed to: 
i. Identify land that is subject, or likely to be subject, to bushfire hazard; 
ii. Ensure a bushfire attack level assessment is carried out on land that is subject, 
or likely to be subject, to bushfire hazard; and 
iii. Ensure that development effectively addresses the level of bushfire hazard 
applying to the land. 
Under this Scheme, the City of Cockburn requires all new developments with a certain 
level of fire risk to provide a 20m Hazard Reduction Zone between houses and 
surrounding bushland. These new developments need to produce a bushfire 
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management plan (inclusive of a bushfire risk assessment) that outlines how the 
development would satisfy the 20m Hazard Reduction Zone requirements. If these 
requirements are not satisfied then a memorial is placed on the title that informs the 
owners that they have to build to a higher fire standard. 
It is considered that the proposed Scheme Amendment will provide better bushfire 
safety and prevention within the City of Cockburn. It will designate bushfire prone 
zones, showing where higher building standards and fire management plans are needed.  
Strategic and statutory context 
Declaration of Bushfire Prone Areas in Western Australia is currently at the discretion 
of Local Government and this can be done by a number of mechanisms, for example, 
declaring Bushfire Prone Areas in the Town Planning Scheme. Below are some 
strategic and statutory contexts which support the City of Cockburn’s Town Planning 
Scheme amendment: 
• The Local Government Act 2005 and Local Government Act 1995 confer power 
upon Local Governments to declare part or all of their local government areas as 
a ‘Bushfire Prone Area’. 
• Under the Australian Standard 3959-2009, the Building Code of Australia 
(BCA) requires that Local Governments ensure new dwellings (and other forms 
of accommodation, as well as additions to existing buildings in some instances) 
in designated Bushfire Prone Areas are constructed to the above standard. 
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• The Bush Fires Act 1954 provides local government responsibility for 
establishing minimum standards of fire prevention for all other non-government 
lands. 
• Western Australian State Planning Policy 3.4 suggests that Local Government 
should include planning for natural disasters in all planning documents and use 
these planning documents to minimise the adverse impacts of natural disasters 
on communities, the economy and the environment.  
• Local government also has responsibility for the management of fuel loads on 
all freehold land that it owns, as well as all Crown land vested in it under the 
Land Administration Act 1997 (WA), which includes local government parks 
and road reserves. 
Special Control Area 
The Amendment will create a "Special Control Area" over a large area and also specify 
additional development requirements and higher building standards for properties 
classified as Bushfire Prone. The Special Control Area specifically applies to the entire 
Rural Zone, Rural Living Zone, Resource Zone and Conservation Zones of the Scheme. 
The Amendment will allow the designation and identification of a bushfire prone area 
within these zones.  
Bushfire Hazard Assessment Map 
The amendment will also allow for the creation of a Bushfire Hazard Assessment Map. 
This map will sit outside the Scheme and be separately approved by the Council as 
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required. Placing the Hazard Assessment Map outside the Scheme is in response to the 
need for flexibility in the process of identification and the changing nature of the 
urban/rural environment of the City of Cockburn.  Buildings in Bushfire Prone Areas, 
as a norm, will be constructed to the standards set out in the Australian Standard 3959-
2009: Construction of buildings in the bushfire-prone areas (AS3959-2009). Properties 
in fire prone areas will also require a Fire Management Plan. 
Identification of Bushfire Prone Land  
For the purpose of the Bushfire Hazard Assessment Map, the following protocol is 
utilised when identifying an area of bushfire prone land:  
• inclusion of identified native vegetation of 1ha or greater (by aerial 
photography); 
• identification of native vegetation less than 1ha in size but within 50m of 
identified native vegetation (>1ha); and 
• buffering of all the above by 100m. 
Requirements for Planning Approval 
An application for development approval, in a bushfire prone area, must be 
accompanied by:  
• a bushfire attack level assessment carried out in accordance with the 
methodology contained in the Planning for Bush Fire Protection Guidelines 
(Latest Edition); and  
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• a statement or report that demonstrates that all relevant bushfire protection 
solutions, or alternatively all relevant performance criteria, contained in the 
Planning for Bush Fire Protection Guidelines (Latest Edition) have been 
considered and complied with, and effectively address the level of bushfire 
hazard applying to the land.  
Bushfires are one of the biggest problems for most of the local governments in 
Australia and they are increasing in both number and severity as the climate changes. 
LGAs have an important role to play in reducing the impact in the event of a bushfire 
by introducing strict safety policy regulations, particularly in the areas of potential 
bushfire. 
2.6.3.4 Emergency management 
As the climate changes there are likely to be more emergency situations caused by 
events such as bushfires, storms and floods. These clearly affect local government 
infrastructure such as roads, sea walls and parks. They also have a serious impact on 
industry and homeowners. Local government is expected to contribute to the 
management of such problems, but its powers are limited. 
 Emergency management in Australia, in general, falls within the responsibilities of the 
State and Territory Governments.  For example, the Department of Fire and Emergency 
Services (DFES) of Western Australia is responsible for emergency management of 
WA and performs a critical role coordinating emergency services for a range of natural 
disasters and emergency incidents threatening life and property (DFES, 2012). The 
Emergency Management Act, 2005 stipulates the roles and responsibilities of different 
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agencies in the case of an emergency and also details how and in which context the 
responsibility can be designated to a group or individual where the public authority is 
unable to render the support (Western Australia, 2005). The role of local government in 
this Act is defined as “A local government is not to perform or exercise functions under 
this Part in relation to an area within its district ……….unless the local government is 
requested to do so by the public authority……”. This clearly excludes the local 
government from taking any action in the case of an emergency or disaster. However, 
the Act does define a number of tasks for local governments in relation to emergency 
management. These include: 
• To ensure that effective local emergency management arrangements are 
prepared and maintained (reviewed in accordance with the procedures 
established by the State Emergency Management Coordinator) for its district; 
• To manage recovery following an emergency affecting the community in its 
district; 
• To establish one or more local emergency management committees for the local 
government district; and 
• Local government may remove or destroy the vegetation or remove, dismantle 
or destroy the premises, if local government is of the opinion that they can cause 
loss of life, or harm to health, in the event of an emergency. 
In summary, although the local government does not have the direct responsibility to 
render services in the case of an emergency e.g. flood, bushfire or storm, it is their 
responsibility to ensure that the impacts of an emergency event are reduced and such 
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events pose less of a threat to the community, property and infrastructure. This can be 
done by putting appropriate adaptation measures in place in every area that is likely to 
be affected by the climate change impacts. One example of this is the mosquito control 
program of the City of Mandurah. The City faces a critical problem with the increasing 
number of mosquitoes that carry serious diseases. Box 2.1 briefly describes the City’s 
mosquito problem and its control measures.  
Box 2.1: Case Study–Mosquito control in the City of Mandurah; Source: (DCC, 2009b)
The City of Mandurah, located 74 kilometres south of Perth, Western Australia, is part 
of the Peel Region. High numbers of mosquitoes cause a serious nuisance problem in 
this region and a number of mosquito species present are also able to transmit Dengue 
Fever, Ross River and Barmah Forest virus diseases. These are debilitating illnesses 
that have symptoms that include painful and swollen joints, sore muscles, aching 
tendons, skin rashes, fever, tiredness, headaches and swollen lymph nodes. Mosquitoes 
breed in the saltmarshes that fringe the Peel-Harvey Estuary and its tributaries and it is 
not uncommon to find over 1000 mosquito larvae per square metre at some sites. To 
reduce disease, mosquito control is undertaken during the peak disease period (August 
– April). Because there is approximately six million square metres of saltmarsh, 
mosquito control is an immense task. The program is undertaken collaboratively by the 
municipalities of Mandurah, Murray, Rockingham and Waroona and also the WA 
Department of Health.  
Currently the program is based on larviciding. Aerial larvicide operations attempt to 
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reduce the mosquito population before they emerge as adults. The mosquito specific 
larvicide is spread via a helicopter at regular periods (usually fortnightly) throughout 
the breeding season. Both the number of mosquitoes and the efficacy of the control 
program are highly climate sensitive, and the program takes into account that climatic 
conditions have the potential to increase the risk of mosquito-borne disease.  
It is known that warmer weather benefits mosquito breeding. Mosquito activity in the 
salt marshes is also heavily influenced by tidal activity with high tides providing more 
expansive breeding sites. The effectiveness of the control program is also affected by 
tides. If the tides are higher than predicted or increase unexpectedly, then the chemical 
larvicide used can be diluted and its contact time with larvae shortened. This drastically 
reduces its effectiveness. 
The La Niña cycle during the 1999/2000 mosquito season caused tidal levels to be 
approximately 300 millimetres higher than expected and brought warmer temperatures, 
which made the control unsuccessful.  
As a result of the control programs, climate vulnerability, and lessons learnt during the 
1999/2000 La Niña event, there is ongoing work to develop new techniques for 
mosquito control. These include runnelling (where small channels are installed in the 
salt marshes to facilitate tidal movement) and developing new forms of larvicide that 
will be effective during high-tide events (by requiring shorter contact times with 
larvae). Both these control techniques are still under development and are undergoing 
field trials.  
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However, there is a wide range of limitations and challenges faced by local 
governments in incorporating climate change adaptation into mainstream planning and 
operation. These cities, in general, do not recognise climate change as a matter of 
concern nor do they realise that they have an important role to play. This is most likely 
due to the mismatch between the knowledge that is needed to act locally and what is 
currently being done globally to generate knowledge (Robinson and Gore, 2005). There 
is also no clear national or State government policy in place regarding the 
responsibilities of various agencies for adaptation planning and no specific funding has 
been provided.  
2.6.3.5 Integrated planning 
Integrated planning enables participation of all stakeholders and affected departments, 
which takes into account all economic, social and environmental costs and benefits, and 
helps to determine the most appropriate option, and to plan a suitable course of action. 
Integrated planning and reporting gives local governments a framework for establishing 
local priorities and to link this information to operational functions (DLG, 2012). As 
climate change risks are a matter of concern for a number of operations and services in 
a local government, it is more sensible to apply an integrated planning approach where 
all departments and/or stakeholders plan together and share responsibilities, resources 
and benefits. For example, in case of a flood a LGA will have a range of roles to 
undertake, including providing emergency recovery, ensuring good public health, 
restoring natural resources, and rebuilding affected infrastructure. This will involve 
coordinated work by a number of departments such as planning, environmental health, 
community development and aged care, emergency management, etc. Therefore, a 
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flood management adaptation plan should include resources from all these departments 
and have an integrated approach instead of an individual action plan.  
Although the services and infrastructure that would be affected by the impacts of 
climate change will vary from LGA to LGA depending on their structure, location and 
the range of services offered. Table 2.2 shows the LGA departments that are likely to 
be impacted by different climate change events (Clarence  City Council, 2009): 
Table 2.2: Local government departments that can be impacted by climate change 
events 
Climate 
change 
events 
Planning and 
development 
Building and 
infrastructure
Parks 
and 
gardens
Environmental 
health 
Corporate 
services 
Finance and 
governance
Flood √ √ √ √  √ 
Storm √  √  √ √ 
Bushfire √ √ √ √  √  
Heat 
waves 
  √ √ √ √ 
Sea level 
rise 
√ √ √  √ √ 
The Table and the discussions clearly demonstrate that each climate change event will 
have an impact on a range of services offered by different departments. Therefore, it is 
necessary for climate change adaptation to have an integrated approach involving 
relevant departments and/or services to ensure not only to effectively implement 
adaptation activities, but also to share resources, reduce individual departmental costs 
and create a larger knowledge base. 
97 
 
Professor Norman notes that adaptive measures should be built into everyday decisions 
in land use planning at the State and local government levels. Integration of housing, 
transport, employment, education and recreation services would maximize social, 
economic and environmental benefits. She also suggests that the harmonization of the 
State and Territory planning systems would be beneficial (Norman, 2010).  
Such integration can be ensured by incorporating climate change adaptation into LGA’s 
strategic planning, for example, in Risk Management and Business and Budget Process 
Planning (City of Adelaide, 2011; Norman, 2010). The Gold Coast City Council’s 
Climate Change Strategy 2009-14 stipulates 35 key actions and integrates climate 
change risk management and adaptation within the Council’s five key strategic areas 
namely governance, infrastructure, planning, advocacy and research (Gold Coast, 
2009). The importance of effective climate change impact management by integration 
of climate change risk mitigation and adaptation in the urban planning initiatives has 
also been mentioned by other researchers (Laukkonen et al., 2009; Sharma and Tomar, 
2010). Some LGAs and regional partnerships have started to incorporate climate 
change adaptation into the planning process, a few examples are given below.  
• Water reuse and recycling for recreational facilities: Ku-ring-gai Council of 
New South Wales have undertaken a seven year storm water reuse and 
recycling program to respond to the introduction of water restrictions and 
climate change modelling that suggests less reliable rainfall and longer inter-
rain periods for Sydney. The program aims to reduce the Council’s reliance on 
portable water to irrigate playing fields, public golf courses and public gardens. 
98 
 
It is estimated that more than 20 million litres of stormwater will be used to 
irrigate the ovals each year. A total of seven storm water harvesting projects 
have been completed with an estimated capacity of about 2 million litres. The 
funding sources for these projects are the Council’s capital reserves, an 
Environmental Levy, and grants from State and Federal governments (DCC, 
2009b). 
• City of Melville’s Energy Efficiency in Building Design: City of Melville, 
Western Australia has developed guidelines which include a design checklist 
and a manual to provide illustrated examples of how to design a dwelling to 
achieve maximum energy and water efficiency for new buildings and 
renovations. These guidelines have been incorporated into the City’s policy and 
apply to any significant residential extensions or new home development (City 
of Melville, 2011). 
• Coastal Risks, Clarence City Council, Tasmania: Coastal risk assessment and 
adaptation planning undertaken by the Clarence City Council provided Council 
with a basis to respond to the impacts of storm surge, erosion, inundation and 
sea level rise in both the short and long term. Council is undertaking a range of 
work, including adding more sand to, and revegetation of, beaches and dune 
areas, the raising and reinforcement of some roads, the installation of effective 
sewerage systems and the development of new standards and planning controls 
(Clarence  City Council, 2009).  
It is understood that climate change adaptation should not be seen as a separate project 
and needs to be incorporated into a LGA’s planning process. The above discussions and 
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examples indicate that there is an important role for LGAs to play in every planning 
area to increase the resilience of the City and the community to the impacts of climate 
change. These include planning for bushfire protection, emergency management and 
safe-guarding coastal developments. However, many of these planning measures 
require involvement and cooperation of neighbouring local governments, which could 
be best achieved by developing regional adaptation partnerships. This is discussed in 
the next sub-section. 
2.6.4 Developing partnerships to address regional adaptation 
Networking is seen, by many, as an effective way to adapt to the impacts of climate 
change. Researchers have identified that networking increases the resilience of a 
society to adapt to climate change  (Tompkins and Adger, 2004). Adaptation activities, 
in some cases, are too difficult for one LGA acting alone. For example, large scale 
disaster management plans (e.g. Flood Management Plans) are designed and 
implemented by central/regional governments and the local governments. Such plans 
do not address the local issues which could be unique to a particular local government. 
The importance of considering adaptation at a regional scale has also been emphasised 
in biodiversity conservation (Game et al., 2010). They suggest that there are convincing 
reasons why many of the decisions and actions required for adaptation are most 
appropriate at the regional level. Regional scale adaptation tends to benefit from a long-
term, regional perspective as well as from improved coordination among scientists, land 
managers, politicians and conservation organisations. Development of a 
network/partnership to address a regional issue may not be very easy as it requires a 
good understanding of the factors that make an effective partnership. The following 
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section provides an understanding of how a ‘social network’ works, which is followed 
by selected case studies of successful regional networks.  
2.6.4.1 Social networking 
A ‘social network’ is defined as a social structure made up of individuals or 
organisations called ‘nodes’ which are connected by one or more specific type of 
interdependency such as friendship, financial exchange, beliefs, or knowledge (Ramírez 
Ortiz et al., 2004). Network analysis focuses on the relationships between people, not 
on the characteristics of people. These relationships can be the feelings people have for 
each other, the exchange of information, or more tangible exchanges such as goods and 
money (University of Twente, 2010). The shape of a social network helps to determine 
a network's usefulness to its individuals. It has been observed that a small network with 
tight connections is less useful to its members than networks with lots of loose 
connections to individuals outside the main network. Therefore, more open networks, 
with many weak ties and social connections, are more likely to introduce new ideas and 
opportunities to their members than closed networks with many redundant ties (Scott, 
2007). Institutional learning is another key aspect to constructing an effective 
partnership. Institutional learning refers to the process whereby individuals engaged in 
a regime, and the collective entities that constitute it, amass new knowledge and 
incorporate it into their pre-existing framework and set of working assumptions (Yamin 
and Depledge, 2004). In the context of partnership among neighbouring local 
governments, if each has an array of knowledge and experiences in addressing climate 
change impacts, it will strengthen the collective adaptive capacity of the partnership. 
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Institutional learning will also strengthen the capacity of the group to drive policy 
changes. 
Social networks are also used to investigate how organisations interact with each other 
and characterise the informal connections that link executives together, as well as 
associations and connections between individual employees at different organisations 
(Wasserman and Faust, 1994). Research on the effectiveness of organisational networks 
finds that inter-organisational relationships and their outcomes are enhanced when 
partnerships are formed to meet certain programmatic and organisational goals (Chen 
and Graddy, 2008). The partners of a network are so selected that they share a common 
goal to increase the effectiveness of the partnership.  
The mechanism of Social Networking plays an important role in the way regional 
partnerships are developed, particularly the way such partnerships continue to be 
effective. There are numerous examples of where partnership and networking in project 
implementation has resulted in greater achievement as well as placing a stronger 
influence on the policy development. Examples also exist of where partnerships 
suffered from various difficulties, which pose a threat to the successful implementation 
of the project. 
In order to investigate whether there is any conclusion that can be drawn in relation to 
successful networking for project planning and implementation, a range of partnership 
projects have been studied. These include projects both in Australia and overseas.  
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2.6.4.2 Examples of regional networking 
There are several examples of successful networking that have been established in 
Australia to address specific issues, which provide important lessons; they can be useful 
as models of the structure for a reasonable and effective partnership to address climate 
change adaptation.  
NRM partnership program, South East of South Australia 
The Southeast Natural Resources Management Board of South Australia is developing 
a partnership project where they are inviting businesses operating in South Australia 
(particularly in the Southeast corridor) to join the partnership program to help better 
manage natural resources. Eligible businesses can be of any type as long as their 
operation utilises or impacts upon the natural resources (SA NRM, 2010). The project 
aspires to a successful partnership through a large number of participants and also by 
facilitating an effective program among the participants. They list five key 
characteristics of the partnerships for better NRM project delivery: 
• Sponsorship:  The program helps the participants by providing sponsors to 
undertake community events or projects that relate to natural resources 
management.  
• Strategic partnership: The Board aims to create a strategic partnership by 
ensuring a “win-win” situation, which indicates that while the security and 
sustainability of the region’s natural resources will ultimately be the big winner, 
participating businesses will be rewarded with an improved triple bottom line as 
they derive social, ecological and financial benefits from the program. 
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• Influence: The members of the partnership will have a say on the proposals, 
plans and policies of other NRM organisations and agencies, as well as the 
local, State and Federal governments.  
• Research: The partnership will promote and secure funding for regional 
research priorities. 
National Landcare Program, Australia 
The current National Landcare Program in Australia originated in Victoria in 1986 and 
was embraced by governments, farmer organisations and conservation groups 
throughout Australia. The aim of this Landcare program was to offer a model for 
effective community action to manage land degradation and assist the move to more 
sustainable resource use (Curtis and De Lacy, 1996; DAFF, 2003). By 1989 about 2000 
Landcare groups were formed across Australia and the Commonwealth Government 
recognised it as a National Landcare Program by injecting AUD360 million into the 
program. The program is intended to achieve more sustainable use of Australia’s 
farming lands and to enhance biodiversity (Curtis and De Lacy, 1996). The Landcare 
groups undertake a range of activities, including holding regular meetings to discuss 
issues, identifying priorities, developing action strategies, conducting educational and 
promotional activities, collecting seeds, planting trees, controlling weeds and 
establishing wildlife corridors (Campbell, 1991; Curtis and De Lacy, 1996). The range 
of benefits received from the landholder perspective includes gaining support and 
encouragement by working together to tackle common problems, having the 
opportunity to learn about land management; obtaining financial and technical 
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assistance from government; and having increased opportunities for social interaction 
with other members of their local community (Curtis and De Lacy, 1996).  
The National Landcare Program has been very successful in bringing together farmers, 
community groups, governments and conservation groups to address land degradation 
and promoting sustainable land management practices (Campbell, 1992, 1991; Curtis 
and De Lacy, 1996; DAFF, 2003). It is an excellent example of successful social 
networking to address climate change adaptation. However, participation of local 
governments in this great work has been low despite the fact that they are the most 
crucial layer of government for assisting Landcare groups and are in the best situation 
to facilitate Landcare programs as they are closer to the people and to land management 
issues. Campbell suggests that local government priorities are often not compatible 
with those of the Landcare program. In addition, LGAs suffer from limited resources, 
including lack of appropriately trained staff, which limits their capacity to play a 
constructive role in land management (Campbell, 1992). 
Southern Metropolitan Regional Council 
The Southern Metropolitan Regional Council (SMRC) is a partnership of six local 
governments south of Perth, Western Australia. The SMRC is responsible for planning, 
developing, coordinating and implementing sustainable waste management solutions. 
This has led to the construction of the Regional Resource Recovery Centre (RRRC), 
which is designed to recover 85% of the household waste of the member Councils. It is 
constituted as a regional local government under the Local Government Act 1995. 
SMRC has the same general function as a local government agency, including its 
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legislation and executive functions, except for the fact that it undertakes activities that 
are of interest to the region it represents and articulated by the establishment agreement 
among the participants (SMRC, 2011). The SMRC comprises of one Councillor from 
each of the participating Councils and holds meetings at regular intervals. A Chairman 
is elected by the members for a two year term. Each member has equal voting rights, 
however, the Chairman may exercise a second vote in the event of a tie (SMRC, 2011).  
The SMRC does not levy rates and it is funded directly by the member Councils and 
external grants. Gate fees are charged for the waste that is sent for processing by 
member Councils. This forms the operational revenue for the SMRC. The SMRC 
network (of local governments) is governed by the following key aspects: 
• the member Councils are required to manage all waste generated by them and 
their residents under the Waste Avoidance and Resource Recovery Act 2007 
(SMRC, 2008), and 
• member councils are aware that spaces are running out for landfill facilities in 
Perth and there will be a critical shortage of space for waste disposal. They are 
also committed to managing waste in a sustainable way. For example, the City 
of Cockburn is committed to creating a sustainable future and providing best 
practice in environmental and waste management (City of Cockburn, 2011). 
 
 Climate change impacts cross local government boundaries and become regional 
issues, which could be best addressed by developing partnerships with neighbouring 
councils. Partnerships also benefit from an array of benefits in implementing regional 
initiatives including cost sharing, stronger knowledge base and long-term effectiveness 
106 
 
of an adaptation action. Multiple partnerships exist in Australia at local and regional 
levels, which provide good lessons for ensuring that critical issues are taken into 
account when developing a partnership. It is suggested that partnerships should be 
developed to address specific problem(s) and is/are of strategic relevance to the 
partners. Each partner should have unconditional support from the executives and the 
community to take action, and there should be sufficient resources to commit to the 
initiative being supported by the partnership.  
 Barriers to adaptation in local government arise from a number of issues, as has been 
identified in the above sections. These include the way information about climate 
change is disseminated in local government including the need for awareness 
development among the council staff and the community. The complex nature of the 
governance system of local government, which is mainly due to the limited authority to 
enforce adaptation measures, poses limitations to adaptation. Implementation of 
adaptation measures also often requires partnership with neighbouring councils to 
benefit from the increased knowledge base, institutional learning, cost sharing and 
economies of scale. Local governments need to carefully investigate their 
responsibilities in relation to climate change adaptation, particularly, when it comes to 
approving coastal settlements and infrastructure, as there may be legal implications for 
not observing their duty of care. 
2.7 Legal implications 
Most LGAs are in a difficult situation, as it is unclear to them whether climate change 
adaptation falls within the responsibility of local governments. This section investigates 
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the available information on the link between the roles and responsibilities of local 
governments and the legal implications of not effectively undertaking adaptation 
activities. 
Local governments need to consider the legal consequences of taking no action. The 
Australian Government notes that local governments may be held liable if a climate 
change impact occurs due to a breach of the duty of care (DCC, 2009b). There are a 
number of cases where legal precedents have been set in relation to the issue of climate 
change where local governments did not effectively consider climate change risks when 
decisions were made about developments.  
The Western Australian Local Government Association (WALGA) investigated the 
legal implications for local governments and suggests that climate change is likely to 
have a broad range of implications, in particular for land use planning, infrastructure 
and asset management, water and environmental management and governance. 
WALGA insists that local governments develop a Local Planning Policy Guideline to 
assist them in considering the implications of climate change at each stage of the 
planning process (WALGA, 2012). There are five different areas where LGAs can be 
legally liable to address the impacts of climate change and would be required to 
implement adaptation measures (Baker & McKenzie, 2011). These are: 
• Approving development when the risk of harm was foreseeable; 
• Failure to include protective standards in planning schemes; 
• Failure to maintain or build infrastructure or conduct coastal mitigation works; 
• Compensation for failing to provide information; and 
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• Compensation for providing incorrect information.  
There are several examples in Australia where the LGAs faced the State Administrative 
Tribunals (SAT) in relation to land use and planning in the context of impacts of 
climate change. Box 2.2 lists some examples where legal precedents have been set in 
relation to the issue of climate change and local government. 
Box 2.2: Examples of legal precedents in relation to the issue of climate change and 
local governments 
• In 2007, a AUD 250 million housing and aged care development was ruled 
out by the Land and Environment court of NSW due to the possible impact 
of coastal flooding caused by climate change (Nursey-Bray, 2010). 
• In 2008, the Victorian Civil and Administrative Tribunal (VCAT) refused 
the development of six coastal dwellings in Gippsland region due partly to 
the threat of increasing storm severity and rising sea levels as a result of 
climate change (Bartley, 2009). VACT also refused a proposal in 2011 to 
extend a house built inside a flood zone beside the Murray River in Echuca 
and said that the councils in northern Victoria need to consider how climate 
change could affect new developments on riverbanks (ABC, 2011).  
• The New South Wales Court of Appeal has affirmed the possibility of future 
challenges to planning and development approvals if long-term 
environmental risk factors including climate change are not taken into 
account (Freehills, 2010). 
• In 2008, the South Australian Supreme Court refused a subdivision of a 
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large parcel of coastal land as it found that rising sea levels and changes in 
flood patterns caused by global warming would erode a buffer zone and 
prevent public access to the coast (Freehills, 2010). 
• The Planning and Environment Court of Queensland dismissed an appeal 
against decisions taken by Redland Shire Council. The Council required the 
applicant to construct the building pad3 on the western side of the land, 
instead of the eastern side, as the Council took into account the impacts of 
climate change on the flood prone land (Briggs et al., 2010; Nursey-Bray, 
2010). 
There is no clear legislative direction for LGAs to clearly define their legal 
responsibilities in relation to planning decisions for climate change adaptation. Under 
the directive of the State/Territory Local Government Act, the local authority is 
conferred on Councils, including land-use planning and development, land and 
infrastructure management, public health, community facilities and emergency 
planning, which they must exercise with due care and skill (Baker & McKenzie, 2011). 
The Australian Productivity Commission in its inquiry report no. 59 states that there are 
concerns among local government about their legal liabilities, which are hindering 
adaptation planning in many councils, and suggests that State and Territory 
governments should help clarify this dilemma (Productivity Commission, 2012). 
However, examples of legal precedents from different States and Territories of 
                                                 
3 A building pad exists on properties subject to flooding, which raises the natural ground level to a preferred level so 
that it reduces the risk of flooding.   
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Australia suggest that local governments should be mindful of possible legal 
consequences of poor planning decisions made in relation to public property and should 
always check with their legal advisors, if in doubt.  
2.8 State and Territory planning responses to climate change 
Existing climate change policies and initiatives of the State and Territory governments 
of Australia have been studied. A majority of these Governments have taken initiatives 
to ensure their planning policies and guidelines are sufficiently responsive to the latest 
scientific information on climate change. A few examples are (Baker & McKenzie, 
2011; Pillora, 2010): 
Australian Capital Territory 
The Australian Capital Territory government has set a target to become carbon neutral 
by 2060, with a peak in per capita carbon emissions by 2013 (Pillora, 2010). The 
initiatives to achieve this target include Weathering the Change, ACT Climate Change 
Strategy 2007-2025; ACT Greenhouse Gas Inventory; and ACT Government Climate 
Change News (to disseminate information to the community). 
New South Wales 
The New South Wales Government aims to cut its greenhouse gas emissions by 60% 
by 2050. The State’s Sea Level Rise Policy Statement (2009) specifies sea level 
planning benchmark, which is an increase of the mean sea level of 40cm by 2050 and 
90cm by 2100 above the 1990 level (Pillora, 2010). The Government has a committed 
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AUD 700 million Climate Change Fund over 5 years to help implement both mitigation 
and adaptation activities. The Coastal Regional Strategy advises that: 
• It is important to ensure future urban development is not located in areas of high 
risk from natural hazards e.g. sea level rise, coastal recession, flooding, etc; 
• The local governments will need to investigate any potential impact of sea level 
rise and inundation of any land development to ensure that risks to public and 
private assets are minimised; and 
• In accordance with coastal management plans, local environmental plans will 
need to make provision for adequate setbacks in areas at risk from coastal 
erosion and/or ocean-based inundation. 
Northern Territory 
The Territory Government has set up an ambitious target of 60% emissions reduction 
below the 1990 level by 2050. The Government has committed AUD34 million to 
support programs to address climate change and developed the Northern Territory 
Climate Change Policy. The Government has also made available a large range of 
climate change information through the Greening the Territory website, etc. (Pillora, 
2010). 
Queensland 
The Queensland’s Government’s ClimateSmart 2050 supports the national greenhouse 
gas emissions reduction target of 60% below the 2000 level by 2050. The ClimateSmart 
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program includes the ClimateSmart Adaptation Action Plan, which sets out strategies to 
address climate change adaptation (Pillora, 2010).  
Victoria 
The Victorian Government has committed AUD23 million to support community 
initiatives on climate change and AUD5 million for a ‘Centre of Excellence’ to foster 
climate change adaptation research. The Victorian Coastal Strategy (2008) plans for sea 
level rise of not less than 80cm by 2100. This Strategy is now embedded in the 
Victorian Planning System and must be considered by planning decision makers in 
coastal areas. A few key points of this Strategy in relation to climate change are: 
• When considering the risks associated with climate change, the precautionary 
principle needs to be applied to planning and management decision making. 
• New development is to be designed taking into account the impacts of climate 
change on coastal hazards such as the combined effects of storm tides, river 
flooding, coastal erosion and sand drift. 
• To ensure that future development is not at risk, lands that are subject to coastal 
hazards need to be identified and appropriately managed. 
• Development in identified coastal hazard areas that are susceptible to 
inundation, erosion, landslip/landslide, acid sulphate soils, wildfire and 
geotechnical risks should be avoided. 
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South Australia 
The South Australian Government has set up an ambitious target of becoming carbon 
neutral for its own operations by the year 2020. The Government also aims to reduce its 
emissions by 60% below the 1990 level by 2050. The Government has developed 
multiple policy and legislative instruments to help achieve this target. These 
instruments include the Climate Change and Greenhouse Emissions Reduction Act; 
South Australian Greenhouse Strategy, and Planning Strategy for Greater Adelaide 
(which includes strategies for climate change adaptation) (Pillora, 2010).  
Tasmania 
The Tasmanian Government’s target is to reduce its greenhouse gas emissions to at 
least 60% below the 1990 level by 2050. The initiatives developed by the State 
Government to address climate change, include Framework for Action on Climate 
Change; Climate Change Impact Statements; and Climate Change community grants 
program (Pillora, 2010). 
Western Australia 
The State Planning Policy 2.6 has been updated to include a revised sea level projection 
from 38cm to 90cm by 2100 and this policy must be taken into account by decision 
makers in coastal planning. The Western Australian Government released a position 
paper in October 2012, which describes the impacts of climate change in Western 
Australia and the Government’s future direction and actions to address these impacts 
(Pillora, 2010).  
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2.9 Adaptation frameworks  
There are adaptation frameworks that have been developed by different organisations to 
help decision-making to implement climate change adaptation. The following section 
provides examples of these adaptation frameworks. 
2.9.1 Ahead of the Storm, City of Toronto 
The City of Toronto developed an adaptation framework in 2008 to adapt the City to 
more frequent and more severe heatwaves and flooding The framework, in the form of 
a comprehensive climate change adaptation strategy, was developed in 2008 to adapt 
the City of Toronto to more frequent and more severe heatwaves and flooding 
(Kazmierczak and Carter, 2010). The key climate impacts that it aims to address are 
high temperature, urban flooding, river flooding, and lake level rise. The plan was built 
on existing programs that provide protection from current weather extremes. It is to be 
noted that the City already had a mitigation strategy in place prior to developing this 
adaptation framework. However, it was recognised that mitigation strategies alone are 
not sufficient to address the severe impacts of climate change and the need was felt to 
develop the complementary adaptation strategy. Figure 2.7 shows how these two 
strategies together contribute to protection from climate change impacts for the City of 
Toronto.  
2.9.1.1 Details of the framework 
The following section provides a number of key elements of the adaptation framework 
of the City of Toronto, similar framework elements have been grouped together. 
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• Implementation: A city-wide adaptation steering group has been established to 
oversee the implementation of the initiative. The group is comprised of the staff 
from the departments that have interest in and responsibility for climate change 
adaptation. 
• Capacity development: The City ensures that all the staff are given appropriate 
training to increase their capacity to develop and implement adaptation 
measures. 
• Sharing resources: The City mobilises existing expertise by making use of 
national and regional resources and by maintaining regular communication. 
• Networking: The initiative benefits from collaborating with adaptation networks 
and programs. 
• Integration into strategic planning: Climate change adaptation has been 
incorporated into the City’s policies and high level plans to recognise that 
adaptation is part of the City’s core business and it needs to be addressed 
strategically.  
• Research: The City undertakes ongoing research to analyse and understand how 
climate is changing for Toronto and what that might mean for the future. 
• Monitoring and evaluation: The progress of implementation of the adaptation 
plan is regularly monitored against a set of measurable criteria and reported to 
the Council.  
2.9.1.2 Lessons learned 
The following are the success factors in the adaptation framework developed by the 
City of Toronto: 
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a. Involvement of staff in seminars, conferences, and other events was a successful 
strategy to raise awareness and gain acceptance for the project. 
b. The cross-cutting character of climate change adaptation was captured in the 
requirement for all the relevant departments to include climate change 
adaptation in their actions. 
c. The requirement for divisions to specifically address mitigation and adaptation 
in their budget submissions was a major step forward in mainstreaming 
adaptation thinking and action. 
d. Adaptation in Toronto will require continued engagement, institutional 
commitment, creative thinking, and funding. 
e. The institutional limitation needs to be addressed by ensuring commitment and 
support from the senior management. The governance system should also 
address lack of staff resources, lack of expertise and lack of financial resources. 
f. Information about climate change adaptation needs to be communicated within 
and beyond the departments. 
g. Adaptation should be incorporated into the strategic plan to ensure that it 
becomes part of the organisation’s core business activity. 
h. Where possible, networking should be developed to benefit from regional 
resources as well as to share the cost of implementation. 
i. A working committee should be established to oversee the progress of 
implementation and the program should be regularly monitored and evaluated. 
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2.9.2 The Netherlands Live with Water 
“The Netherlands Live with Water” is a public awareness campaign which was 
launched in 2003 to emphasise the need to store water along both the main national and 
regional water management systems during times of excessive rainfall or high levels of 
river discharge. The campaign also promotes the contributions that individuals can 
make to help reduce the threat of flooding (Kazmierczak and Carter, 2010). The 
campaign has been reviewed by independent reviewers as being an effective awareness 
raising approach. 
2.9.2.1 Details of the framework 
• Communication: The initiative uses a combination of a range of mass media 
approaches, including radio and television commercials, newsletters, advertising 
an information booklet, information events, and a comprehensive website. The 
campaign focused around the message that the climate is changing and that this 
has consequences for water management in the Netherlands.  
• Monitoring and evaluation: The effectiveness of the campaign is monitored 
through a continuous survey carried out by independent market research 
companies. The evaluation reports assess the effectiveness by using measurable 
indicators.  
2.9.2.2 Lessons learned 
The following are the success factors of the adaptation initiative development and 
implementation by the Netherlands: 
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• To make significant changes in land use aiming at climate change adaptation, 
the public needs to be well informed. This helps to avoid protests and ensure 
better cooperation in the implementation of strategies. 
• Monitoring of the effectiveness of the public campaign allowed significant 
changes to be made to improve the approach taken. 
This initiative establishes the fact that it is highly important that a clear, concise and 
easy to understand message is communicated to convey the need and importance of 
adaptation measures. The mode of communication can vary depending on the target 
group and the context of the country, but the message should be designed keeping the 
target audience in mind. The initiative illustrates the necessity of regular monitoring 
and evaluation of the progress of implementation of the program and suggests that the 
progress should be measured against measurable criteria. 
2.9.3 Shaping Climate-Resilient Development – A Framework for 
Decision-Making 
The Economics of the Climate Adaptation Working Group provided a practical 
contribution to the knowledge base on climate risk and adaptation through a well-
developed quantitative decision-making framework built around two sets of tools 
(ECA, 2009): 
1. A tool to quantify a location’s “total climate risk”, which includes: 
a. an assessment of the expected annual loss to the location’s economy 
from existing climate patterns;  
b. a projection of the extent to which future economic growth will put 
greater value at risk; and  
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c. an assessment of the incremental loss that could occur over a twenty-
year period under a range of climate change scenarios based on the latest 
scientific knowledge. 
2. The framework uses cost-benefit discipline to evaluate a selection of feasible 
and applicable measures to adapt to the expected risk (e.g. spanning 
infrastructural, technological, behavioural and financial solutions).  
The framework underpins a detailed methodology which has been applied in eight on-
the-ground test cases in the selected climate-sensitive regions and cities of Asia, Africa 
and Europe in partnership with local governments and stakeholders. While these 
assessments focused on climate-related economic loss, such as GDP, asset value, and 
agricultural production, in some cases they also considered human costs, including the 
impacts of climate risk on health, homes and livelihoods. However, the framework was 
limited to assessing the losses up to 2030 and did not attempt to make national policy 
recommendations. 
2.9.3.1 The framework 
The framework is a tool to assist decision makers in managing the total climate risk of a 
country, region or city and poses five questions, each driving a core set of analyses: 
• Where and from what are we at risk? The most relevant hazards as well as the 
areas of the country, region or city that are most at risk given an overlay of 
spatial distribution of total population, vulnerable populations, and economic 
value, need to be identified. 
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• What is the magnitude of the expected loss? This requires determination of the 
risk from current climate, plus economic growth, plus climate change. 
• How could we respond? This demands building a balanced portfolio of 
responses with detailed cost-benefit assessments. Cost-benefit ratio can be 
calculated by measuring capital and operating expenditures against total 
economic benefit. 
• How do we execute? This could be done by implementing a holistic climate risk 
strategy that overcomes barriers and launches fully funded key adaptation 
initiatives. 
• What are the outcomes and next steps? This calls for measuring successes, 
conducting the risk management process periodically and adjusting strategies as 
climate scenarios change. 
2.9.4 Scotland’s Climate Change Adaptation Framework  
The Climate Change Adaptation framework developed for Scotland (Scottish 
Government, 2009), aimed to lead planned adaptation across all sectors to increase the 
resilience of Scotland’s communities, and the natural and economic systems on which 
they depend, to the impacts of climate change. The driver of this framework has been 
the Scottish Climate Change Act 2009, which sets the strategic, long-term aims of the 
Scottish Government for climate change adaptation and mitigation and creates the 
necessary legislative framework to pursue those aims.  
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Pillar 1: Provide the evidence base 
This pillar suggests that in order for the involvement of a greater cross-section of 
society in adaptation decision-making it is necessary to provide the society/community 
with a broad distribution and easily accessible information on robust scientific research 
into the impacts of climate change, vulnerabilities to those impacts and effectiveness of 
adaptation options. This can be achieved by the following: 
• Supporting the development of climate models, e.g. computer simulation 
models, that produce projections of how the climate may change. This would 
provide valuable information for more robust development of plans and 
policies.  
• Assessing the risks and opportunities presented by changes in climate for 
Scotland. This requires not only an understanding of the likelihood and degree 
of change but also a clear knowledge of the consequences of that change and the 
costs of prevention. The Scottish Government aims to achieve this by 
supporting both sector-specific and multi-disciplinary researches in climate 
impacts and vulnerabilities. Such researches will prevent the adaptation actions 
of one sector having a detrimental effect on other sectors 
• Co-ordinating research agendas - the Scottish Government recognises that a 
great deal of quality research is being undertaken in isolation. The Government 
aims to continue its active participation in and support coordination of such 
research to ensure the value of multi-disciplinary research is recognised and 
gaps in research needs are filled. 
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• In addition to commissioning new research, the Scottish Government will 
support the dissemination of existing research outcomes and knowledge (sort of 
Knowledge Management). Better access to the existing knowledge base would 
allow organisations to make more informed decisions about adaptation, 
potentially recognising issues earlier. 
Pillar 2: Equip Decision Makers with Skills and Tools  
This mostly refers to improving the adaptive capacity of decision-makers, which would 
be achieved by the following. 
• Communicating consistent and effective information about impacts and options 
for adaptation. The Scottish Government is working with the public sector to 
develop consistent information and advice, including GIS maps, to help 
individuals and organisations adapt.  
• Improving awareness about climate change impacts and the needs for adaptation 
among all sectors. The Government would like to target sector specific groups 
and tailor messages for specific audiences, sectors and circumstances to ensure 
that the awareness raising program is effective. 
• Providing the right tool for the job – this will be done by providing high-quality 
climate information and tools for risk management which will help to drive 
efficient market responses to climate change challenges. 
• Developing skills and sharing best practice, which will involve learning from 
each other across different sectors about existing best practices as well as new 
innovations in adaptation. 
125 
 
Pillar 3: Integrate adaptation into regulation and public policy 
The Scottish Government would like to ensure that regulations and public policies 
should not hinder the effectiveness of the climate change policy, rather they should 
assist in implementation of this policy. This would be achieved by the following: 
• Providing leadership on climate change adaptation by integrating adaptation 
into all development processes. The Climate Change (Scotland) Act is a policy 
and corporate instrument, which would ensure ongoing integration of climate 
change adaptation into governmental processes. 
• The Government is working with stakeholders to identify and address all 
barriers to integrating adaptation into Scottish regulation. The Government will 
impose a legal requirement for all public bodies to exercise their functions in a 
way best calculated to help deliver the Scottish Government’s climate change 
adaptation objectives.  
• Integrating adaptation into Scottish public policies – this will help the 
stakeholders and the community to understand the likely impacts of climate 
change on public assets and services including ecosystem and biodiversity, and 
inform them of their responsibility to help adapt. 
 Review of the above frameworks suggests that the climate change adaptation 
framework should have the following key features: 
• It should support communication of useful, effective and consistent messages. 
An effective and on-going awareness raising program for stakeholders from all 
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sectors would be useful. The messages should be tailored to suit specific sector, 
audiences and circumstances; 
• It should suggest the development of an effective partnership to undertake 
regional adaptation actions; 
• It should recommend the integration of climate change adaptation into public 
policies, plans, and other strategic and legal instruments; 
• It should support research and innovation in identifying likely impacts of 
climate change and potential adaptation options including their cost-
effectiveness. In addition to new research, existing knowledge and best 
practices should be disseminated across all sectors of stakeholders; and  
• Implementation of adaptation measures should involve a well-developed 
monitoring and evaluation program to ensure that lessons learnt are fed into 
ongoing planning and operations. 
2.10 Conclusions  
Barriers to local governments undertaking adaptation can fall into four broad categories 
- poor knowledge about climate change adaptation and lack of effective 
communication; a complex and weak governance system which poses institutional 
limitations in undertaking adaptation measures; a lack of an appropriate policy 
framework to incorporate climate change adaptation into planning; and lack of 
understanding of the importance and benefits of regional partnerships to address 
climate change impacts. 
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Limitations to implementing adaptation measures can occur because of the 
organisational culture (i.e. internal limitation) and the regulatory framework of local 
government (i.e. external limitation). Local governments are primarily the 
implementing agencies for policies developed at higher levels of governments, which 
makes the LGAs reluctant to undertake activities that are not required by law. The way 
climate change risks, and the need to adapt are communicated within the Council and 
the community also makes a significant difference when it comes to mainstreaming 
climate change into day-to-day operations. Climate change risks need to be recognised 
as corporate business risks and should be managed the same way as other corporate 
risks are being or should be managed. Given the importance and need for adaptation in 
sustainable operation of core business of local government, it would better suit to 
delegate this responsibility to a department with higher degree of authority such as 
corporate services, and planning. While frameworks to undertake climate change risk 
assessment and adaptation planning exist, methodologies for incorporating climate 
change adaptation into planning instruments through multi-criteria decision analysis is 
generally absent. Local governments need to develop climate responsive planning and 
implement climate resilience strategies with foci on social, economic and 
environmental adaptive measures. Climate change impacts, in most cases, can be best 
addressed through regional partnerships, which may offer a range of benefits, including 
increased capacity from sharing resources, ability to attract larger external funds and 
strengthening the ability to influence policy development at upper levels of 
government.  
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A framework consisting of a set of well-developed guidelines, based on the institutional 
context of local government, can be useful to improve adaptive capacity of local 
governments. The key elements that the framework should focus on including the 
mechanism to increase recognition of climate change risks, an awareness program to 
increase understanding of climate change risks and the need to adapt, development of 
effective partnerships to share resources and increase adaptive capacity and the 
inclusion of climate change considerations in planning instruments. Overall, it is 
essential that climate change adaptation is incorporated into the LGA’s mainstream 
planning and operations. 
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3.0 Chapter 3: Research Methodology 
3.1 Introduction 
The purpose of this chapter is to discuss the methodology used in this research. This 
chapter also describes how the methodology was developed including its relevance to 
this particular research. Detailed steps of the methodology have been illustrated in a 
flow chart (Figure 3.1) for easy reference. The following sections present each of the 
activities that were undertaken as part of this methodology.  
3.2 Desktop study 
A comprehensive literature review was undertaken firstly to identify the research 
question, which was done by building an understanding of the gap between the 
‘development of an adaptation plan’ and the ‘implementation of the plan’. The research 
question was then divided into a number of sub-questions to help prepare a research 
strategy by devising approaches to answer each of the sub-questions. The research 
questions are listed in Chapter 1. The literature review also helped to identify the best 
practices in climate change adaptation, issues facing local governments in undertaking 
adaptation measures, the effects of networking on the adaptation measures as well as in 
overall risk assessment and challenges to incorporating climate change risk into 
strategic planning. The literature review was used to obtain background information 
about the degree to which climate change adaptation is in practice within the local 
government area, the planning barriers to undertaking adaptation measures, the support 
from the higher levels of government, and the level of understanding of the LGA staff 
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about the need for climate change adaptation to maintain economic growth and the 
lifestyle of the community. 
Literature review was also undertaken to identify a relevant method for this research. 
Given the nature of this research, an established research method was not found. 
Therefore, a generic research method was chosen, which included a questionnaire 
survey, stakeholder consultation, and a validation process. These steps have been 
discussed in the following sections. 
3.3 Research methodology design 
A discussion was held with the Research Committee (which involves the Researcher 
and the Supervisors) to identify the types of information required to address the 
Research Questions presented in Chapter 1 and what tasks are required to obtain that 
information. The Research Committee suggested that there should be high level 
stakeholders’ participation in the whole process, as the LGAs will be the major users of 
this framework. The Committee agreed on the following key research strategies to 
ensure that participation by LGAs is maximised and that there are ample inputs from 
the LGAs in the framework development process.  Figure 3.1 shows detailed steps of 
this research and discussions on these steps are presented in the following sections. 
• Data/information collection: A questionnaire survey will need to be undertaken 
to collect information from local governments in relation to the current status of 
climate change adaptation and the types of assistance the LGAs would require 
to implement an adaptation plan. 
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• Stakeholders participation: The stakeholders, namely the local government, 
regional local governments, state government and other relevant organisations 
will need to be involved in the framework development process to benefit from 
their valuable and practical comments on the framework.  
• Framework validation: The framework will need to be tested for its usability 
and appropriateness in the local government context by trialling it in more than 
one local government area. Selection of these local governments should be such 
that they represent different socio-economic, political and environmental 
contexts so that most of the types of issues and concerns faced by the LGAs are 
covered.  
3.4 Selection of research method  
Most of the research questions needed to gather information that was either the views 
of the local government professionals or the best practices available in this sector (local 
government). This information was to be collected from a wide range of sources 
including literature, survey of local governments and stakeholder consultations; which 
are qualitative in nature. Based on this context, the Research Committee suggested that 
qualitative research would be the most appropriate method to follow.  
Qualitative research is subjective and the main methods used to collect information are 
individual, in-depth interviews and focus groups (Silverman, 2004). Qualitative 
research is, by nature, exploratory and open-ended. It tends to involve in-depth 
interviews with relatively small numbers of people and/or conducting a relatively small 
number of focus group discussions. Participants are asked to respond to general 
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questions and the interviewer or group moderator proves and explores the responses to 
identify and define respondents’ perceptions, opinions and feelings about the topic or 
about the ideas being discussed and to determine the degree of argument that exists 
within the group. The quality of the findings from qualitative research is directly 
dependent upon the skills, experience and sensitivity of the interviewer or group 
moderator. In general, qualitative research generates rich, detailed and valid (process) 
data that contributes to an in-depth understanding or the research context.  
3.5 Survey questionnaire design 
The questionnaire was designed based on the preliminary research undertaken through 
literature review. Various researches, as discussed in Chapter 2, identify that local 
governments need to acknowledge and address a number of constraints in order for 
them to prepare for climate change adaptation. These include, but are not limited to, 
awareness, commitment, resources, policy development, capacity development. The 
literature review suggested that climate change adaptation is in a very early stage in 
Australia and in many local governments it is not in practice or a priority. Also 
Australia is a country of diverse climatic and socio-economic environments and 
decision making in local government is largely influenced by local conditions. 
Therefore, the questionnaire was kept simple focusing on the following four key areas: 
i. Background information: This section is to obtain an understanding of the level 
of climate change awareness of the council; activities and plan of climate 
change adaptation; and Participation in Local Adaptation Pathways Program4. 
                                                 
4 Local Adaptation Pathways Program was launched by the Australian Government in 2008 to help 
Local Governments undertake climate change risk assessment and develop adaptation plan. 
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Figure 3.1: Flowchart showing different steps of the research 
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ii. Risk assessment and adaptation planning: This section collects information on: 
• Types of stakeholders involved in the risk assessment process; 
• Whether the report is available to the public; 
• Actions undertaken or planned following the risk assessment process; 
• Barriers to undertaking adaptation measures; 
• Whether the risk assessment was done individually or in collaboration with 
other councils; 
• Lessons learned from both the approaches; and 
• Whether the risk register (if any) is reviewed regularly. 
iii. Management and planning 
• List of departments responsible for planning and implementation of climate 
change adaptation measures; 
• Level and type of responsibility of staff on climate change adaptation; and 
• Linkage between the climate change risk register and corporate risk register. 
iv. Climate change risk assessment framework 
• The need for a framework; 
• Preferred components of a potential framework; and 
• Whether the council agrees to trial the framework once completed. 
A copy of the survey questionnaire is provided in Appendix 3.1. 
3.6 Sample size and distribution of participants 
An established process for selecting the sample size for this type of research was not 
found. Also statistical justification of the sample size was found to be of little relevance 
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as the survey questionnaire is designed to collect information from a LGA on their 
activities in climate change adaptation and not to evaluate its performance against a set 
of criteria. Therefore, importance was placed on collecting information from the LGAs 
located in different climatic and geographical areas of Australia. This was done because 
climate change is predominantly an environmental effect, which could be more 
appropriately associated to eco-regions than to political boundaries (e.g States and 
Territories). Figure 3.2 shows that Australia’s geography is composed of seven eco-
regions, each of which contains geographically distinct groups of plants and animals 
that have evolved in relative isolation, separated by features such as oceans or high 
mountain ranges (ERIN, 2010). The main characteristics of these eco-regions of 
Australia are described in Table 3.1.  
Although there are a few quantitative questions in the survey questionnaire (as 
discussed above), this is mainly qualitative research where we seek to collect 
information on respondents’ opinions and comments about barriers to implementing 
adaptation plans, and what should be the elements of the framework, and how those can 
be implemented in a local government context.  
Opinions about an appropriate sample size for such qualitative research vary widely. 
Studies suggest that the sample size for qualitative research is generally smaller than 
those used in quantitative research, as there is a point of diminishing returns for a 
qualitative sample, which indicates that more data does not necessarily lead to more 
information. However, a qualitative sample should be large enough to ensure that most 
or all of the possible opinions are covered (Mason, 2010). Generally it is suggested that 
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qualitative research should continue until the saturation point is reached (i.e. the new 
evidence is so repetitive that there is no need to continue the study).  
Concerns have been expressed that continuing studies until saturation may not be 
practical, as it would mean that the researcher will not be in a position to specify a 
sample size at the beginning of a study, which is a requirement in most academic 
studies, such as PhD research (Guest et al., 2006; Mason, 2010). However, reaching the 
saturation point still seems to be the guiding principle in determining a sample size for 
qualitative research. A review of a large number of PhD projects has found that the 
range of sample size used was between 15 to 50 and the most common sample sizes 
were 20 and 30 (Mason, 2010).  
As mentioned above, this research has been designed to collect specific information 
related to barriers to implementing climate change adaptation in local governments, and 
to obtain comments on what would be useful elements of a framework that can help 
address those barriers. Although local governments vary in size, they are governed by a 
single legislative framework, the Local Government Act. Therefore, it is believed that 
the views and opinions about climate change adaptation would be very similar and that 
the saturation point would be reached with a small-to-medium sample size. Based on 
these facts, a sample size of 30 was chosen for this study. However, the survey was 
continued until responses from all eco-regions were received, which ended up with 47 
responses. For every response received, a dot was placed on the map to ensure that 
there were multiple responses from each of the regions. This ensures that the responses 
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received are a true representation of the LGAs in that region and not a special case of a 
particular LGA. 
Table 3.1: Description of eco-regions of Australia; Source: Australian Government 
(2013); ERIN (2010) 
Name of eco-regions Description of eco-regions 
Deserts and xeric 
shrublands 
This eco-region varies greatly in the amount of annual rainfall 
they receive; generally, however, evaporation exceeds rainfall 
in these eco-regions. Temperature extremes are a characteristic 
of most deserts. Searing daytime heat gives way to cold nights 
because there is no insulation provided by humidity and cloud 
cover. The Great Sandy-Tanami deserts are the richest deserts 
in Australia and exhibit high levels of local endemism 
including the richest lizard communities in the world. 
Mediterranean 
forests, woodlands 
and shrubs 
Mediterranean eco-regions are characterized by hot and dry 
summers, while winters tend to be cool and moist. 
The Fynbos and southwest Australia shrublands have flora that 
are significantly more diverse than other Mediterranean eco-
regions. More than 5,500 species of plants have adapted to the 
forests and scrub of south-western Australia, with nearly 70 
percent being endemic.  
Montane grasslands 
and shrublands 
This eco-region includes high elevation (montane and alpine) 
grasslands and shrublands. In Australia this region occupies 
less than three per cent of the Australian landmass and straddles 
the borders of the Australian Capital Territory, Victoria and 
New South Wales on the Australian mainland, as well as a 
significant element in Tasmania. 
Temperate broadleaf Temperate forests have variability in temperature and 
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and mixed forests precipitation and grow in regions where rainfall is broadly 
distributed throughout the year. In Australia, the temperate 
forests stretching from southeast Queensland to South Australia 
enjoy a moderate climate and high rainfall that give rise to 
unique eucalyptus forests and open woodlands.  
Tropical and 
subtropical 
grassland, savannas 
and shrublands 
This eco-region differs largely from tropical grasslands due to 
cooler and wider annual temperatures as well as the types of 
species found here. This region is positioned between temperate 
forests and the arid interior of Australia. The southeast 
Australian temperate savannas span a broad north-south swatch 
across Queensland, New South Wales and Victoria.  
Tropical and 
subtropical moist 
broadleaf forests 
These forests are characterized by low variability in annual 
temperature and high levels of rainfall. Australia has a small 
and scattered area of this type of forest in Queensland and they 
are believed to be residual fragments of the forests that once 
covered most of Australia.  
Tundra Structurally, the tundra is a treeless expanse that supports 
communities of sedges and heaths as well as dwarf shrubs. 
Most precipitation falls in the form of snow during the winter 
while soils tend to be acidic and saturated with water when not 
frozen. 
Efforts were made to obtain responses from all of these eco-regions. This was done by 
carefully selecting the LGAs so that they cover all of the eco-regions and provide a 
reasonable representation of Australian LGAs. Emphasis was also given on collecting a 
balanced response from both the inland and coastal communities. However, as coastal 
communities are more active in climate change issues, the number of responses was 
higher from coastal LGAs than the inland LGAs. Figure 3.2 shows the locations of the 
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LGAs that responded to the survey. Relatively fewer responses were received from the 
Northeast part of the country. This was partly due to natural disasters (floods and 
cyclone Yasi), which affected this region during the time of the survey. The Western 
Australian LGAs were personally contacted, which ensured more responses compared 
to the other States. The Local Government Association of New South Wales helped 
disseminate the survey questionnaire through its LGA network, which produced large 
numbers of responses.  
 
Figure 3.2: Distribution of survey responses over bio-regions; Source: ERIN (2010) 
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3.7 Questionnaire Survey 
Survey questionnaires were sent by email to the targeted LGAs across Australia. 
Wherever possible, contacts were made by telephone before sending the questionnaire, 
which helped to achieve a better response and also helped to ensure that the email did 
not end up in the Trash Box of the recipient. The email also contained a brief 
description of the research and a letter on the University letterhead explaining the 
confidentiality of information, ethical conduct, use of the information, the rights of the 
participants and contact details of the researcher. Where prior contact could not be 
established, an email was sent to the general contact address of the LGA. A two week 
time period was given for the participants to respond, and follow up emails were sent to 
those who had not responded within this time. 
3.8 Data analysis 
The first step following data collection was to process and consolidate the raw data 
from the questionnaires. This required some form of data cleaning, organizing and 
coding to prepare the data for entry into a Microsoft Excel spreadsheet. The following 
steps were carried out to accomplish this task: 
• Upon receipt, each response was checked for errors, inconsistency or 
meaningless responses. Responses were then collated into a spreadsheet to make 
ready for analysis; 
• Each response was given a code number and the respondent’s identification was 
removed from the response to ensure that results and/or any publication of this 
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research do not refer to any respondent. This was also to comply with the 
Human Research Ethics Policy of Murdoch University; and 
• Quantitative and qualitative responses were separated in different worksheets. 
As the questionnaire involved both quantitative and qualitative questions, the data 
analysis used both quantitative and qualitative analysis, however, the qualitative 
questions dominate. In addition, two Stakeholder Consultation Workshops were also 
conducted with the participation of local governments around Perth, Western Australia 
to discuss the integrity of collected data and draw a meaningful conclusion.  
3.8.1 Quantitative analysis 
Quantitative research involves the use of structured questions for which the response 
options have been predetermined and the respondents are expected to respond by 
selecting options that they think best describe their situations (Amaratunga et al., 2002). 
The aim of this research is to identify the number of responses that either agree or 
disagree with a set of statements or specific questions. This was so designed that it 
could be answered quickly without the need for further research or analysis by the 
respondents. 
3.8.1.1 Quantitative data analysis process 
The quantitative data analysis involved the following responses: 
• Whether council is aware of climate change impacts; 
• If council has undertaken a climate change impacts assessment; 
• Types of stakeholders involved in the climate change impact assessment; 
• Activities involved in the assessment process; 
142 
 
• Barriers to adaptation actions. Respondents were asked to select from a range of 
given options; 
• Advantages and disadvantages of doing the adaptation individually and in a 
group. Respondents were asked to select from a range of issues; 
• Key features that should be included in the design of a framework, respondents 
were asked to select options that they felt were important; 
• Whether the council would be interested in trialling the draft framework; and  
• If the council is interested in learning about the results of the research.  
Answers to each of these questions included ‘Yes’ and ‘No’ choices and the 
respondents were asked to tick the option they liked. It should be noted that some of the 
respondents did not select anything and these were marked as ‘Unanswered’. Each of 
the choices (Yes, No and Unanswered) were counted and statistically analysed and the 
preferred choice was noted based on the largest number of responses. Where possible, 
graphs were produced to easily understand the results and compare one choice with the 
other. Details of these results have been discussed in Chapter 4. 
3.8.2 Qualitative data analysis 
Qualitative research aims at in-depth description of an issue. It is an exploration of what 
is assumed to be a dynamic reality and does not claim that what is discovered in the 
process is universal or, therefore, replicable. Qualitative research is subjective i.e. the 
response to a question entirely depends on the responding environment, situation of the 
respondent within that environment, and surrounding factors that may influence the 
respondent answering the question. Therefore, the responses to a qualitative question 
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can differ widely and become tricky to analyse (Amaratunga et al., 2002).  In this 
research, the respondent is allowed to freely put in his/her view on the issue asked. 
Although the respondents had the freedom to answer a qualitative question, they were 
asked to express the views of their organisation and not provide an answer based on 
their personal view of the issue. 
There are several qualitative data analysis models available; namely, Content Analysis, 
Grounded Theory, Ethnography, Phenomenology, etc. Based on the nature of the data 
(a mix of qualitative and quantitative) and the area of investigation (organisational 
responses on climate change adaptation) a combination of ‘Content Analysis’ and 
‘Grounded Theory’ has been used. A brief description of these theories is given below. 
3.8.2.1 Content Analysis 
The content analysis is defined as the systematic, objective, quantitative analysis of 
message characteristics (Neuendorf, 2002), and includes the careful examination of 
human interactions. Content Analysis has the ability to analyse both the qualitative and 
quantitative data (Duriau et al., 2007). Analysis of content can be conducted at two 
levels. At one level, the manifest content of the text can be captured and revealed in a 
number of text statistics. On a second level, the researcher is interested in the latent 
content and deeper meaning embodied in the text, which may require more 
interpretation (Duriau et al., 2007). 
In this research, survey responses were carefully examined to understand how and on 
what context they were made. This was done by taking notes of any potential influences 
on their responses arising from, for example, their geographical situation (eco-regions), 
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specific economic driver (e.g. mining town), weather extremity (e.g. frequently hit by 
extreme weather events), and lower education level (e.g. aboriginal community). The 
responses were then analysed both quantitatively, which helped to obtain statistical 
patterns; and qualitatively, which was done through interpreting the comments into 
barrier groups that were identified through literature review process. 
3.8.2.2 Grounded Theory 
The ‘Grounded Theory’ has been described as any type of research that produces 
findings not arrived at by statistical procedures or other means of quantification 
(Strauss and Corbin, 1998). It can refer to research about persons’ lives, lived 
experiences, behaviours, emotions, and feelings as well as about organisational 
functioning, social movements, cultural phenomena, and interactions between nations. 
Some of the data can be quantified, as with census or background information about the 
persons or objects studied, but the bulk of the analysis is interpretative. Grounded 
Theory has been utilised in many areas of qualitative research, including sociology, 
organisational studies, market and consumer research, organisational change and 
innovation, company survival, etc. (Cassell and Symon, 2004; Goulding, 2005). It has 
been highly recommended that Grounded Theory be used in organisational research as 
it produces a description of organisational reality, which is easily recognised by the 
number of target organisations. Despite all the benefits of using Grounded Theory in 
organisation research, however, its application is confined to experimental consumer 
behaviour (Cassell and Symon, 2004). 
In this research, the concept of Grounded Theory was used, together with the Content 
Analysis process, to interpret the qualitative responses and group them into barrier 
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categories. This concept helped to understand the respondents’ positions within their 
organisations and how that may have influenced the responses. For example, if a 
response was received from a Climate Change Officer, this concept helped to identify if 
there was pressure on the respondent to make a good case for what the Council doing 
on adaptation measures. 
3.8.2.3 Card Sorting process 
The ‘Card Sorting’ process was used to perform initial analysis of the qualitative 
information that was provided by the respondents. This process involves a series of 
cards, each labelled with a piece of information, being sorted into groups that make 
sense to users or participants. There are two methods of card sorting, which are 
(Hannah, 2005): 
i. Closed sorting – in this method, groupings are defined by the researchers and 
the subjects put object cards into the defined groups; and 
ii. Open sorting – is the process in which the researchers can determine their own 
groupings by first sorting the cards and then labelling the resulting piles. 
This research involved the closed sorting method, as the sorting was performed by the 
researcher. It is recommended that card sorting should be used in the early stage of an 
information system because it provides an opportunity for users to provide input into 
the design of an information structure rather than evaluating what has already been 
designed (Hannah, 2005). The data gathered from the card sorting process were further 
interpreted using the grounded theory approach, which seeks to identify themes and 
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patterns that emerge from the data rather than being imposed on the data (Glaser and 
Strauss, 1967; Hannah, 2005). 
Qualitative responses from the LGAs on each of the survey questions were carefully 
read and keywords were identified. These keywords were then placed on ‘sticky notes’ 
and detailed comments were recorded on spreadsheets. Sticky notes relevant to each 
question were then placed on a large board, as shown in Figure 3.2. Similar keywords 
were grouped together to form a category. Figure 3.3 shows a grouping of different 
keywords into a set of categories and sub-categories. It was ensured that all the key 
words in each group were sufficiently covered. 
Figure 3.3: Keywords placed on a large 
board 
Figure 3.4: Grouping of different keywords 
These keywords were then listed on “score cards”, which were discussed and scored by 
the participants of the Stakeholder Consultation Workshop. Copies of these score cards 
are enclosed in Appendix 3.2. 
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3.9 Prioritization of results 
The qualitative information was needed to prioritise which issues are more important 
than others and to filter out the less important or meaningless/irrelevant ones. This was 
done in two steps – (i) the results were discussed and scored in a workshop, and (ii) the 
prioritised list was sent to the LGAs who participated in the survey.   
3.9.1 Stakeholder Consultation Workshop 
A Stakeholder Consultation Workshop was held in September 2011 with participation 
of representatives from eight LGAs from the Perth metropolitan area including one 
from the WA Local Government Association. Most of these participants were from 
Environmental Departments and so had the responsibility of climate change adaptation 
within their respective LGAs. 
The workshop opened with a presentation by the Researcher on the aims and objectives 
of this research, expected outcomes, how the outcomes are going to be helpful for 
LGAs, what has been done so far, and what will be done in that workshop. This was 
followed by a session of open (but controlled) discussion on each of the findings that 
were received from the survey participants and listed on the score cards. The key points 
of the discussion were recorded, which provided important input during the framework 
development. The score cards were distributed to the participants, one score card at a 
time, and the participants were asked to put their scores on a scale of 0 to 10 next to 
each of the findings. Results from this scoring activity are presented and discussed in 
more detail in Chapter 4.  
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3.9.2 Delphi Technique 
The Delphi Technique is described as “A method for structuring a group 
communication process so that the process is effective in allowing a group of 
individuals, as a whole, to deal with a complex problem. A method that helps to 
structure a group communication process to make the process effective in allowing a 
group of individuals to deal with a complex problem” (Linstone and Turoff, 1975). The 
Delphi process was first used in the 1950s by the United States Air Force to find a way 
to establish a reliable consensus of opinion amongst a group of experts. This approach 
consists of a survey conducted in two or more rounds and provides the participants in 
the second round with the results of the first so that they can alter the original 
assessments if they want to or hold to their previous opinion (Linstone and Turoff, 
1975). This technique was used in this research as it was felt necessary by the 
researcher. It was also recommended by the FGD participants that the scored results 
were sent to the original survey participants to obtain their level of agreement on the 
priority to be given to each of the findings. An online survey questionnaire was 
prepared using the SurveyMonkey5 presenting the prioritised list of the findings, and 
sent to all the LGAs who participated in the survey. Figure 3.5 shows a part of the 
questionnaire developed through the SurveyMonkey. 
                                                 
5 www.surveymonkey.com.au  
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Figure 3.5: Part of the survey questionniare developed for the Delphi process.  
The feedback received from the respondents through this Delphi Technique was 
collected using the built-in data collection option of SurveyMonkey and then analysed 
to adjust their priorities, based on the agreement provided through this process. Figure 
3.6 shows an example of responses obtained by the SurveyMonkey and a sample 
response by an individual is provided in Appendix 3.3. 
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Figure 3.6: A summary of responses recived through the SurveyMonkey 
3.9.3 Final ranking 
The final ranking was obtained by multiplying the scores obtained from the Stakeholder 
Consultation Workshop with those obtained from the Delphi Process, as shown in the 
example below.  
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Example 
One of the barriers to undertaking climate change adaptation in partnership with other 
LGAs is “Collaborative approaches usually require longer to start”. This item scored 
MEDIUM in Stakeholder Consultation Workshop and was agreed with by 79% of 
respondents in the Delphi method. The scores from the Stakeholder Consultation 
Workshop were converted to three simple modalities - High, Medium and Low before 
they were sent out to the participants. These modalities were again assigned some 
arbitrary numbers (High = 3, Medium = 2, Low = 1) to help with numerical calculation. 
Therefore, the final ranking of this item was calculated as 2 x 79% = 1.58. More 
discussion of these results has been provided in Chapter 4. 
The analysed results were then used to identify the most important issues that need to 
be addressed in the framework. The issues with less priority were still considered in the 
framework but not as much attention was given to them. 
3.10 Framework development 
Issues that should be addressed in the framework were selected, based on a careful 
assessment of the information from the following processes: 
• Literature review, which provided a significant amount of knowledge on 
barriers in local governments that inhibit implementation of climate change 
adaptation plans as well as incorporation of adaptation in the mainstream 
operations and planning; 
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• Review of similar frameworks developed in other countries helped to 
understand the issues that are applicable to local governments in Australia; 
• The quantitative responses received from the survey participants were used to 
identify the important issues that need to be addressed; and 
• The final set of responses obtained from the Delphi technique. 
Each of the framework elements was discussed and, where appropriate, suggestions 
were made on how they could be adapted to local government. Some of these elements 
required further research, and follow up communications with the respondents and the 
participants of the FGD. The first version of the framework was then made ready for (i) 
discussion in the second FGD and (ii) trialling in one or more LGAs. These are 
discussed in the following sections. 
3.11 Framework validation 
Validation of the framework was undertaken to ensure that each of the elements of the 
framework is important to address, and that the suggestions/recommendations provided 
are logical and useful in the context of a local government. The framework was first 
discussed in a FGD and was modified based on the comments and suggestions provided 
by the FGD participants. The revised framework then was trialled in two local 
governments to further test the framework’s appropriateness and usefulness. These 
processes are discussed further in the following sections. 
3.11.1 Stakeholder Consultation Workshop 
The second Stakeholder Consultation Workshop was conducted in September 2012 
with participation of eight climate change practitioners from different stakeholders 
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including local government, State Government and the Local Government Association. 
This workshop was opened with a presentation by the Researcher on the major 
elements of the framework followed by an open (but controlled) discussion on each of 
the framework elements. The discussions, comments and suggestions of the workshop 
participants were recorded and used to modify the framework elements (as necessary), 
which resulted in production of the second version of the framework. The workshop 
also provided the opportunity to add further information that was felt to be important to 
improve the effectiveness as well as the completeness of the framework. At the end of 
the workshop, the participants were informed about the next step of the research, which 
was to trial the second version of the framework in several local governments, and all 
were invited to express their interest. 
3.11.2 Framework Trial in LGAs 
Only two LGAs – the City of Melville and the City of Mandurah from Western 
Australia agreed to assist with the trial of the framework. The process involved the 
following: 
3.11.2.1 Engagement process 
• A letter was sent to the Chief Executive Officers (CEO) of each of the above-
mentioned local governments, requesting permission to conduct the trial. The 
LGAs were also requested to select one of the two confidentiality choices and 
both the LGAs chose to be publicly acknowledged about their participation in 
this research. A copy of the permission request letter is provided in Appendix 
3.4; 
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• A list of guiding questions that were to be used during the meeting was also sent 
with the letter;  
• Once the trial was approved by the CEO, communications were established with 
LGAs to schedule meetings with different staff members from different 
departments including Governance, Communication, Planning, Environmental 
Services, Community Development and Emergency Services; 
• A list of guiding questions relevant to each staff member was sent for 
information prior to the meeting; and 
• The receipt of approval letter from the CEO was treated as the City’s consent to 
participate in the trial and approval to conduct meetings with officers.  
3.11.2.2 Confidentiality  
The Cities were requested to choose one of the following confidentiality options:  
• To be publicly acknowledged and mentioned in research publications for its 
contributions in the research, or 
• To remain anonymous in which case only responses will be discussed in 
research publications without mentioning the City’s name. 
A copy of the confidentiality choice form is provided in Appendix 3.5. 
3.11.2.3 Meeting process 
• At the start of the meeting, the officer was informed of the following: 
o Aims and objectives of the research, 
o Process of the meeting, and 
o The confidentiality option as chosen by the CEO. 
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• The officer was given a copy of the guiding questions for information; 
• The officer was requested to sign a consent form to indicate his/her agreement 
to participate in the meeting. A copy of the consent form is provided in 
Appendix 3.6; and 
• The officer was sent a summary of the discussion for review and approval 
before it was included in the thesis or any other publications.  
3.11.2.4 Feedback process 
• The trial information was sent to the officers/departmental heads for review and 
approval;  
• A time period of three weeks was given for each officer to respond; and 
• Where necessary the discussion summary was modified based on the comments. 
Chapter 5 provides detailed comments on each of the framework elements. 
This trial process was very effective in obtaining some practical comments and 
suggestions from the staff members of the participating local governments. This was 
particularly important, as the process provided the opportunity to seek comments from 
the departments other than Environmental Services. This helped to obtain much critical 
information about the City’s issues and concerns in relation to climate change 
adaptation, which would not have been possible otherwise. 
3.12 Final Framework  
Comments and suggestions received from the two LGAs through the trial process were 
used to modify the second version of the framework, as necessary. There were cases 
where comments from these two LGAs were different, and sometimes totally opposite. 
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In some cases, personal judgment and information from literature were used to arrive at 
a decision on what would be the most appropriate approach. The final framework is 
presented in Chapter 6. 
3.13 Issues and concerns  
3.13.1 Ethical issues 
All names of organisations and people that took part in this study have been kept 
confidential. All surveys were voluntary and conducted under the guidelines of 
Murdoch University’s Human Research Ethics policy. Participants were sent the 
questionnaire along with an information letter that explained confidentiality, where and 
how data would be used and the rights of the respondents. The letter also mentions that 
return of the completed questionnaire will assume that the respondent has given consent 
to participate in this study. Upon receipt of the responses, the participants’ identities 
were separated from the responses. All data gathered for this research will be retained 
for five years with no link between survey responses and participants’ identity.  
3.13.2 Confidentiality 
As mentioned above, the trial process of the framework in two local governments 
involved a confidentiality choice check. The participating LGAs were requested to fill 
out a confidentiality choice form (copy provided in Appendix 3.5), which required the 
Cities to choose from the following two confidentiality options: 
• To be publicly acknowledged and mentioned in research publications for its 
contributions to the research, or 
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• To remain anonymous in which case only responses will be discussed in 
research publications without mentioning the City’s name. 
Copies of these signed confidentiality forms have been stored along with the other data 
and also have been sent to the Research Ethics Committee. 
3.14 Conclusions 
The research methodology chosen was comprehensive and rigorous and involved 
numerous discussions with a large number of stakeholders. The research method also 
involved a number of follow-up communications, and therefore it was necessary to be 
in touch with the stakeholders throughout the entire period of this research.  
While the local governments were generally interested in participating in this research 
and it was not very difficult to obtain responses to the survey questionnaire, many of 
the questionnaires were not completely filled out, which required follow-up 
communications. The two Stakeholder Consultation Workshops were very useful and 
provided opportunities to discuss various issues with the stakeholders and to obtain 
their valuable suggestions and recommendations in identifying the issues and concerns 
of local governments in relation to climate change adaptation and to make the 
framework more effective. The validation process was a valuable idea and it worked 
very well to test the usefulness and appropriateness of the framework elements. The 
validation process also provided the opportunity to obtain a different view about the 
issues and concerns associated with climate change adaptation from the other staff 
members apart from the environmental team. The participation in the validation process 
was very limited; only two LGAs finally expressed their interest. It is assumed that the 
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lack of interest was due to the high level of involvement of the LGAs that was required 
for this process, which included obtaining CEO’s approval to take part in this research, 
allowing time for meetings of a number of key staff members, and further follow-up 
communications.  
Although this research involved both qualitative and quantitative data analysis, the 
qualitative analysis was more significant. A large number of data sets of open 
comments provided a greater challenge to analyse and summarise, while taking into 
consideration the findings from the quantitative analysis as well as from the literature 
review. The Card Sorting process was useful in reducing the number of comments by 
the grouping of similar comments in one category. 
Overall, the research methodology worked very well and no unexpected problems, 
which could have impacted on the overall progress of the research were encountered. 
The level of support, encouragement and participation of local governments was 
excellent at every stage of the research.  
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4.0 Chapter 4: Results  
4.1 Introduction  
This chapter presents the results derived from the data collected through a survey of 
local governments on their activities and plans for climate change adaptation. The 
results are then discussed with an aim of identifying the key elements of the framework. 
These key elements are discussed and compared with similar issues identified 
elsewhere. Finally how these key elements should be put together to establish a user 
friendly framework is also discussed.  
4.2 Target respondents  
This policy framework is intended to help LGAs improve their capacity to develop and 
implement adaptive responses to the impacts of climate change. Therefore, LGAs were 
chosen as the target respondents and have been engaged throughout the process.  
4.2.1 Respondents types and numbers 
Local government authorities are the key respondents as they are major stakeholders of 
this research. Data from the LGAs were collected through a questionnaire survey which 
was sent to them by email. Consultations were also held with industry experts, 
consultants and State government departments to identify any other issues involved 
which were not covered by the survey questionnaire. A summary of these discussions is 
attached in Appendix 4.1. 
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Surveys by email or online are becoming increasingly popular with the advancement of 
internet usage and development. However, there are some strengths and weaknesses of 
this dissemination method, as shown in Table 4.1. 
Table 4.1: Strengths and weaknesses of email survey; Source: Evans and Mathur (2005) 
Strengths Weaknesses 
• Reduced material cost 
• Respondent may feel less 
inhibited if not responding in a 
group 
• Time required for data entry 
and analysis is usually reduced 
• Faster results 
• Faster transmission time 
• More candid opinion 
• Lower response rate 
• Anonymity somewhat harder to 
guarantee 
• Technical ability  is required to format 
the survey and related database 
• Respondents may need additional 
instruction or orientation before they 
are able to complete the survey 
• Failure of technology possible 
• Responses may be more difficult to 
modify 
 
4.2.1.1 Local governments 
The survey targeted local governments around Australia and included LGAs who have 
undertaken climate change risk assessments as well as those who have not. The lists of 
LGAs were collected through State and Territory websites. For example, the Western 
Australian Department of Local Governments provides a list of Western Australian 
LGAs (DLG, 2013). The list of LGAs who were awarded grant funding under the Local 
Adaptation Pathways Program (DCC, 2010d) was used to identify the LGAs that have 
undertaken risk assessments. A database of 150 local governments was developed for 
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recruitment and attention was given to the geographical distribution of LGAs to obtain 
at least two responses from each of the eco-regions of Australia. A total of 47 responses 
were received with a success rate of 33%.  
Twenty responses were received from “Temperate Broadleaf and Mixed Forest” eco-
region, which was the highest number of responses. The reason for this could be that 
this area has the largest population, infrastructure and other settlements and therefore, 
the local governments in this area are more concerned about the impacts of climate 
change compared with the other areas. The second highest response (eighteen) was 
from “Mediterranean Forests, Woodlands and Scrub”. The possible reason for this 
could be the fact that the author was able to follow up directly with local governments 
in this region by telephone. These concentrated responses would not to put any 
limitation on the analysis, as the questionnaire does not contain any question that may 
be affected/distorted by this type of responses. Moreover, it has been found that eco-
regions have no implications in the nature of responses received in the survey. This has 
been discussed in section 4.3.4. 
Table 4.2 lists the responses received from each of the eco-regions. Relatively fewer 
responses were received from the Northeast of the country. This could be because of 
the prevailing natural disaster (large flood followed by cyclone Yasi) which occurred 
during the survey period, which kept the Council staff fully engaged on recovery 
works. 
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Table 4.2: Distribution of responses according to Eco-region  
Eco-region Questionnaire sent 
Number of 
responses 
%  
Deserts and Xeric Shrublands 15 5 33% 
Mediterranean Forests, Woodlands and 
Scrub 50 18 36% 
Montane, Grasslands and Shrublands 0 0 NA 
Temperate Broadleaf and Mixed Forest 52 20 38% 
Temperate Grasslands, Savannas and 
Shrublands 10 1 10% 
Tropical and Subtropical Grasslands, 
Savannas and Shrublands 17 2 12% 
Tropical and Subtropical Moist Broadleaf 
Forests 6 1 17% 
Total 150 47  
4.2.1.2 State Governments 
Face-to-face discussions were held with staff members of relevant State Government 
departments, which provided very useful information. Such meetings also provided 
room for discussion on follow-up questions, which was not possible in a questionnaire 
survey alone. However, due to constraints in the scope of the research, only the Climate 
Change Office of Western Australia was consulted.  
4.3 Issues and concerns about the data  
4.3.1 Rate of response 
The response rate was good at about 33%. A significant number of the responses (about 
55%) were obtained without having to follow up. The next 40% needed a follow-up and 
the remaining 5% needed more than one reminder. The following approach helped to 
obtain a prompt response: 
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• The LGAs who could be contacted by phone, prior to sending the questionnaire, 
mostly returned it within the prescribed two weeks; 
• The LGAs who had a well-established environmental and/or climate change 
team, were prompt in returning the questionnaire; 
• Overall, metropolitan LGAs returned the questionnaire faster than country 
LGAs; and 
• The LGAs, who had at least some understanding about climate change 
adaptation, recognised the urgency of returning the questionnaire in the 
timeframe. 
In addition, it was noticed that contacting or sending the questionnaire directly to the 
officer with immediate responsibility resulted in timely and efficient responses.  
4.3.2 Completeness of response 
About 70% of the respondents entirely completed the questionnaire. The remaining 
30% left a few questions unanswered because either they didn’t understand the question 
or they didn’t feel that the question was relevant to them. In these cases, the respondent 
was re-contacted in order to obtain the missing information.  
4.3.3 Effect of eco-region on the study  
The eco-regions did not provide any significant impact on the nature of responses, 
which could be solely attributed to geographic locations. This could be due to the fact 
that while there are differences in climate change risks among local governments that 
are located in different eco-regions, they all have similar institutional dilemma when it 
comes to responding to those risks. However, differences have been noticed between 
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the suburban local governments and those located in rural areas, particularly in relation 
to the knowledge about and willingness to act on climate change issues. This can be 
illustrated by the fact that more than 90% of the local government, which undertook 
climate change risk assessment, are located in sub-urban areas. This is because of a 
number of reasons including the higher level of understanding and knowledge about 
climate change risks and vulnerabilities, the threat to a larger population and 
infrastructure, availability of larger resources, and access to better information systems 
e.g. climate change seminars/workshops. 
4.4 Results  
This section presents results obtained from the research in relation to identifying the 
barriers that LGAs face in implementing climate change adaptation, how to address 
these barriers to increase the adaptive capacity of LGAs, and the development of a 
policy framework to help LGAs achieve increased adaptive capacity. This is done by 
presenting results from the survey process and summarising the important issues raised 
in the responses. 
4.4.1 Quantitative responses 
Quantitative responses have been collected and analysed from questions with a range of 
options for the respondents to select from. Some of these questions were comprised of 
‘Yes’ and ‘No’ options and some had a range of other options for selection. Results of 
the analysis of these responses are discussed below. 
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4.4.1.1 Awareness:  
The first question was “Is your Council aware of CC impacts?” This question was 
asked to find out the awareness of impacts of climate change which may affect the 
LGA’s planning and operations. About 90% of respondents suggested that their 
Councils are aware of the impacts of climate change and the effects of climate change 
risks on the municipalities. This question did not collect further information about what 
level of awareness they have, as that was not the main purpose of this research. 
However, it does indicate that there are still about 10% of LGAs who are not aware of 
climate change risks and so could not be in a position to use adaptation measures to 
manage them. 
4.4.1.2 Status of risk assessment and adaptation plan 
The question was “Has your Council undertaken a CC risk assessment?” Sixty six per 
cent of the respondents were found to have undertaken risk assessment of which 44% 
have undertaken a comprehensive risk assessment, while 22% mentioned that they have 
performed a risk assessment on selected areas, which included: 
• Climate change risk assessment for infrastructure only; 
• Risk identification and adaptation for the City’s operations only, which excludes 
risks for the community;  
• Climate change risk assessment for selected events such as bushfire, heatwave, 
community health, etc; and 
• Risk assessment on 'urban management systems'.    
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The respondents were asked “When was the risk assessment done?” It has been noticed 
that most of the climate change risk assessment and development of adaptation plans 
were done between October 2008 and November 2010. This clearly indicates that 
Climate Change Adaptation was not on the agenda for local governments until the 
Australian Government launched the Local Adaptation Pathways Program (LAPP) 
round 1 in 2008. LAPP was an initiative of the Australian Government to help the 
LGAs undertake climate change risk assessment and develop adaptation plans.  
4.4.1.3 Stakeholders in the risk assessment  
Respondents were asked “Who were the stakeholders in the assessment process?” This 
information was sought so as to understand the types of stakeholders that the LGAs feel 
are important in terms of climate change risk assessment and adaptation planning. The 
question focused on stakeholders other than Council staff. Twenty-one LGAs 
responded that they involved external stakeholders apart from the consultants. Figure 
4.1 presents the percentages of different external stakeholders who were involved in the 
process.  
Many of the LGAs (25%) involved community representatives in the process, which 
included community members, representatives from community organisations, staff 
from the Royal Society for the Prevention of Cruelty to Animals (RSPCA), and Aged 
Care Managers. It was interesting to see such a wide range of stakeholders involved in 
the risk assessment and adaptation process and it indicates how LGAs made an effort to 
involve as many stakeholder types as possible.  
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Figure 4.1: External stakeholders’ involvement in the risk assessment and adaptation 
planning process 
The Australian Government guideline for climate change risk assessment process states 
that the stakeholders should include everyone who may have a stake in the 
organisation. External stakeholders may include local communities, suppliers, 
associates, clients, competitors and legal or regulatory authorities (DCC, 2006).  
4.4.1.4 Barriers to adaptation 
Responses to the question “What do you consider to be the major barriers for taking 
further action?” varied widely. Almost half of the respondents (42%) indicated that 
‘Lack of Resources’ is the most crucial barrier. Of these, 22% mentioned ‘lack of 
financial resources’ as the barrier and the remaining 20% felt that ‘lack of staff 
resources’ was limiting them in taking actions. The second most important barrier was 
the ‘Lack of Support from the State Government’ which was mentioned by 17% of the 
respondents. The least important barriers were ‘Council does not see any real benefit of 
doing this’ and ‘ Climate change adaptation should be a State and Federal Government 
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responsibility’. Figure 4.2 shows the distribution of the responses in terms of the 
barriers to adaptation activities.  
This result is in line with the Tasmanian case study of climate change risks for local 
governments in the northern region of Tasmania, which identified a number of barriers 
that inhibit institutional actions to address climate change, including (Nursey-Bray, 
2010):  
• Inappropriate policy scope; 
• Inadequate or inappropriate public participation and involvement; 
• Lack of resources for policy making and implementation; 
• Lack of appropriate capacity and skills; 
• Lack of political and community support; 
• Lack of adequate monitoring of policy implementation and policy review; 
• A shift in emphasis by key agencies from the local to the regional scale; and 
• Unreasonable demands by funding agencies. 
 
Figure 4.2: Barriers to adaptation measures 
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Similar barriers also have been identified by other researchers who suggest that the key 
barriers that local governments face to adapt to the impacts of climate change include 
lack of information, institutional limitations and lack of resources (Measham et al., 
2010).  
The survey participants suggested that lack of staff capacity is a critical barrier for the 
LGAs to develop and implement adaptation measures, and state that “The main 
problem with climate change risk assessment at .....City Council was the issue of 
accurately interpreting climate change data to ascertain likely risk. We are just not 
qualified for this. Most Councils would not have personnel qualified for this. This is the 
problem. We should be using “experts” to interpret this complex data so that plans for 
adaptation are based on accurate information”. 
4.4.1.5 Undertaking adaptation individually vs in partnership 
The survey participants were asked to provide information on their experience of 
undertaking climate change risk assessment and adaptation planning in partnership and 
individually to help us assess the effectiveness of a partnership in adaptation. In 
response to the question “Was the risk assessment done individually by the Council?” 
55% of the respondents who undertook a risk assessment did so on their own, while 
39% did it in partnership with other LGAs and 6% did not answer the question.  
The LGAs were asked to select, from a set of given choices, the advantages and 
disadvantages of implementing climate change adaptation individually i.e. on their 
own. Figure 4.3 presents the responses, which show that 41% of respondents chose 
“Opportunity to align the actions according to Council's strategies, policies and plans” 
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as the biggest advantage and 43% chose “Loss of financial and collaborative benefits 
from sharing resources” as the biggest disadvantage. About 40% of the LGAs who 
conducted risk assessment individually mentioned that it would have been better to do 
this in a group. This response compares with about 60% who did not think that it would 
have been better doing it that way.  
 
Figure 4.3: Advantages and Disadvantages of undertaking climate change adaptation 
planning individually 
The survey participants were also asked to select, from a set of given choices, the 
advantages and disadvantages of implementing climate change risk assessment and 
adaptation planning in a group i.e. in collaboration with other LGAs. Figure 4.4 shows 
that 31% of respondents chose “Ability to address regional impacts” as the biggest 
advantage and 43% chose “Difficulty in decision making” as the biggest disadvantage.  
Only 25% of the LGAs who conducted risk assessment and adaptation planning 
individually mentioned that it was better to do this individually. This compares with 
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67% who did not think that doing it individually would have been better. The remaining 
8% was unsure whether or not it would have been better the other way. 
 
Figure 4.4: Advantages and Disadvantages of undertaking climate change adaptation 
planning in a group 
It appears that there are benefits of undertaking adaptation individually, such as it is 
easier to make decisions and it helps to align adaptation activities with the Council’s 
needs. However, the collaborative approach to adaptation has a range of benefits too, 
including the ability to address regional impacts, share both financial and staff 
resources, and gain a stronger voice as a group. The importance and benefits of 
partnerships in climate change adaptation have been mentioned by many researchers. 
For example, it has been noted that working in partnership benefits from sharing of 
resources, learning from each other’s experiences and avoiding “reinventing the wheel” 
(Rogers, 2010).  
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4.4.1.6 Departments responsible for Climate Change 
Adaptation 
As one of the key ideas of this research is to mainstream adaptation into the councils’ 
operations and planning, it is important to know where the climate change activities are 
usually located within a council’s operation. Figure 4.5 shows the distribution of the 
responses to the question “What departments are responsible for CCA in your 
council?” 
 
Figure 4.5: Council department responsible for Climate Change Adaptation 
It is noted that 33% of the respondents hosted the climate change activities in 
Environmental Services department.  In some Councils, this activity also comes under 
‘Technical Services’ (13%) and ‘Planning’ (13%). A review of Tasmania’s northern 
Councils’ risk assessment process indicated that it is preferable that climate change 
management is incorporated within the existing governance structure as this would 
ensure it was actually dealt with over time (Nursey-Bray, 2010). In a similar research 
project undertaken for South African local governments it is suggested that climate 
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change impacts a variety of systems including food supply, infrastructure, health, and 
water resources. Therefore, climate change and adaptation are in fact critical 
development issues and should be the responsibilities of other departments as well, 
including planning, engineering or community services (Pasquini et al., 2013).  
4.4.1.7 Governance issues 
The respondents were asked, “Does your Council allocate a specific budget for CCA?” 
Less than half (40%) of the respondents indicated that they allocate a specific budget 
for climate change adaptation and 60% of the participating LGAs do not allocate a 
budget specifically for climate change adaptation. This indicates that either climate 
change adaptation is not a priority for local governments or they lack financial capacity 
in this regard.  
In response to the question “Does your Council feel that climate change risk 
management should be a full time job?”, only 26% of the respondents believed that the 
responsibility for climate change risk management needs to be a full time job and 66% 
believed that climate change risk management can be performed as an additional task of 
an existing position.  
The LGAs were asked the question “Does your Council have a corporate risk 
register?” The responses indicate that the majority (66%) of the respondents have a 
corporate risk register. The LGAs were also asked whether the climate change risks 
should be incorporated in the corporate risk register and 66% of the respondents 
indicated that it should be, while 17% did not believe that climate change risks need to 
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be included in the corporate risk register. This indicates strong support for the 
proposition that climate change risks need to be included in the corporate risk register. 
In response to the question “Would a framework that is able to assess ongoing climate 
change risks and plan for adaptation activities be useful for your Council?”, 77% of the 
respondents answered that a framework would be helpful, while 19% did not believe 
that would be the case.  
4.4.1.8 Key elements of the adaptation framework 
LGAs were asked “What do you think should be the key elements of the framework?” 
There was a group of six options about the key elements, which the respondents were 
asked to express their opinion on by providing ‘Yes’ or ‘No’ answers. These were: 
i. ability to identify climate change risk at local and/or regional level; 
ii. sourcing of updated scientific information among the Councils on adaptation 
and mitigation options; 
iii. opportunity to exchange/share information among the Councils on adaptation 
and mitigation options; 
iv. ability to suggest best practices on adaptation measures; 
v. demonstrate the roles of networking in climate change risk assessment and 
adaptation planning; and 
vi. a description of how to mainstream climate change adaptation planning into 
Council policies, budgeting and management activities. 
In addition, they could also suggest any other features which were not covered by the 
multiple choice option. Figure 4.6 shows the level of agreement and disagreement 
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amongst the respondents. It demonstrates that the respondents were largely in 
agreement with the suggested key elements of the framework, as given. About 75% of 
respondents agreed that the framework should have the following four key elements: 
• ability to identify climate change risk at local and/or regional level; 
• opportunity to exchange/share information among the Councils on adaptation 
and mitigation options; 
• ability to suggest best practices on adaptation measures; and 
• a description of how to mainstream climate change adaptation planning into 
Council policies, budgeting and management activities. 
 
Figure 4.6: Agreement and disagreement on key elements of the framework 
A few respondents (15%) didn’t think that the framework should need to address how 
the LGAs would be sourcing information on adaptation and mitigation. This could be 
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due to the fact that there are already a number of reliable sources of information from 
Commonwealth and State Governments.  
The largest disagreement was about demonstrating the roles and responsibilities of 
networking. About 32% of respondents thought that it is not necessary for the 
framework to discuss the roles and responsibilities of a partnership. This is probably 
because they believed that these roles and responsibilities could be automatically 
addressed by the partnership itself and external advice would not be necessary. 
4.4.2 Qualitative responses 
As described in Chapter 3, qualitative responses from the survey questionnaires were 
identified and the responses were grouped together into categories. Table 4.3 presents 
the responses grouped in different categories with additional explanations about each of 
the responses.  
Table 4.3: Categorization of qualitative responses  
Questions 
Responses 
Category Further explanation 
What are the 
barriers to 
undertaking 
climate change 
adaptation in 
collaboration 
with other 
councils 
Different 
approaches 
needed 
• Different levels of knowledge of LGAs pose 
difficulty in working together. 
• Each LGA is different therefore, each needs a 
different approach. 
Individual 
actions 
preferred 
• Collaborative approaches usually require longer 
starting period. 
• Individual action helps address council specific 
issues. 
• It is better to start individually and regional 
approach can then follow. 
Resourcing • It is difficult to organize resources 
• Often direct government funding is available to 
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individual LGAs. So, there is no financial 
incentive to work together. 
Lack of 
Policies 
• Some Councils have climate change policies 
while their neighbours do not. This makes it hard 
to work with those who do not have climate 
change policies. 
What are the 
barriers to 
undertake 
climate change 
adaptation 
individually 
(by a single 
council) 
Too difficult 
alone 
• Often an individual council does not have 
enough expertise to deal with climate change 
adaptation. 
• The level of resources required is very 
significant for a single Council. 
• Difficult to get management's commitment if it is 
to be done individually. 
Better to use 
existing 
networks 
• Individual approach does not provide sufficient 
credibility. 
• It is hard to get access to existing resources if 
done individually. 
Regional 
nature of 
issues 
• Climate change interests are common across 
LGAs, so should be working in groups. 
• A collaborative plan works better than an 
individual plan. 
Key Elements 
of a Framework 
Build on 
existing plan 
• It should not duplicate what is already available 
• Investigate existing tools and build the framework 
around those tools 
• It should be developed as an integral part of the 
risk management process 
Relevance • Framework needs to address local issues \ 
Accessibility • It is preferred that the framework be an online tool.
• The framework should have flexibility to be used 
by all Councils 
Preparation • It should include guidelines for educating staff and
councillors. 
• Need to take lessons from external expertise and 
knowledge while developing a framework. 
• One should consult extensively with the 
stakeholders to assess what is required in the 
framework. 
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Content of the 
plan 
• It should contain specific suggestions e.g. OHS, 
coastal vulnerability, etc. 
• Framework should be able to help find priorities 
• The framework should be able to determine costs 
of adaptation measures 
• It should list funding sources available for 
undertaking climate change adaptation. 
• It should contain information about managing 
resourcing. 
Implementation • The framework needs performance indicators to 
assess the progress of climate change adaptation 
actions. 
• It should contain information about managing 
resourcing. 
• Should advise on establishing an implementation 
committee. 
What are the 
reasons why the 
availability of a 
framework 
would not be 
helpful 
Already have a 
framework 
• There is a lot of information out there and do not 
need any more assistance or information. 
Can't afford 
additional 
expense 
• Implementation of adaptation measures will incur 
cost which is unaffordable for many Councils. 
Lack of 
incentives 
• No government funding is available for climate 
change adaptation. 
• A framework would not help achieving 
institutional commitment. 
• There is lack of institutional interest across the 
Councils on climate change adaptation. Therefore, 
availability of a framework is not going to help. 
Other 
comments 
Barriers to 
action 
• Opposition to climate change science and facts 
exist in Council 
• Councils have limited resources and are unable to 
undertake climate change adaptation actions 
• Unsure if the adaptation actions are Council’s 
responsibility. 
These responses were discussed in a Stakeholder Consultation Workshop and the 
participants were asked to provide a score for each of these responses, which were then 
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prioritised as ‘High’, ‘Medium’ and ‘Low’ based on the median value of overall scores 
that the participants had provided. Appendix 4.2 presents scores and the median values 
for each of the responses including graphs showing the median values and the 
tolerances. The final set of prioritised responses was sent to all LGAs who filled out the 
survey questionnaire and were asked to express their agreements and disagreements 
with the responses, as well as the priorities given to them. Details of this process have 
been provided in Chapter 3 and a description of these results is presented in the 
following sections.  
4.4.2.1 Post risk assessment actions 
The question “What actions did the Council agree to undertake?” was asked to 
understand the motives of the Council on future actions following climate change risks 
assessment. Figure 4.7 presents the distribution of responses to this question that were 
received. It should be noted that some Councils (25%) endorsed the risk assessment 
report and advised developing an action plan or implementing the action plan if it 
already had been developed. This was followed by 17% who recommended looking 
into Mitigation and Adaptation issues together. Lobbying State and/or Federal 
Government for providing assistance with the adaptation measures was also an 
important strategy, which was indicated by 13% responses. 
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Councils formed to provide a regional mechanism to facilitate effective and timely 
adaptation responses to climate change.  
This information motivated the author to seek local governments’ feedback on the 
views and usefulness of developing partnerships to address regional climate change 
issues in collaboration with others. The question was designed to ask about the 
advantages and disadvantages for undertaking climate change adaptation both in 
partnership and individually. The responses were simplified to populate expected 
barriers for the partnership approach and individual approaches, and these are presented 
in Table 4.4 and Table 4.5. 
Table 4.5 shows that there are some convincing reasons why individual actions to 
implement climate change adaptation are often preferred over doing it in a group. For 
example, individual action allows a local government to focus on specific issues that it 
believes are important. This may not be possible when working in a partnership as a 
partnership will need to work on an issue agreed to by all parties. However, it is also 
possible that while a partnership addresses a regional issue that is common to all 
parties, an individual LGA is still able to address other issues on its own. Another 
barrier is the fact that each LGA is different, therefore the mode of action and the level 
of responsiveness will vary from one to the other, which is a common issue and can be 
a critical challenge for a partnership. This suggests that while developing a partnership, 
the partners will need to be selected so that they have a similar level of commitment and 
the ability to share resources.  
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Table 4.4: Disincentives to undertaking climate change adaptation in partnership 
Disincentives to working in partnership  
Priority 
from FGD 
(M) 
Agreement 
from Delphi  
(N) 
Overall 
ranking#
P=M*N 
Individual action helps address Council 
specific issues. HIGH 95% 2.85
Each LGA is different, therefore we need 
different approaches. HIGH 79% 2.37
It is difficult to organize resources for 
collaborative projects. MEDIUM 89% 1.78
Collaborative approaches usually require 
longer to start. MEDIUM 79% 1.58
Different levels of knowledge of LGAs 
pose difficulty for working together. MEDIUM 75% 1.5
It is better to start individually and regional 
approaches then can follow. MEDIUM 72% 1.44
Often direct government funding is 
available to individual LGAs. So, there is 
no incentive to work together. 
MEDIUM 42% 
0.84
Some Councils have climate change 
policies while their neighbours don’t. This 
makes it hard to work with those who 
don’t. 
LOW 53% 
0.53
Councils should wait for State Government 
to lead and then decide how to proceed. LOW 42% 0.42
# For High = 3, MEDIUM = 2, and LOW = 1 
Another barrier that has been noted is that it can be difficult to organise resources for 
collaborative projects. While this is sometimes true, the opposite is also possible that a 
collaborative project will have a greater chance of organising larger funding, not only 
by sharing financial contributions, but also by attracting external funds. There is 
evidence that some funds are targeted for groups of LGAs, as a partnership has the 
ability to reach more stakeholders. For example, the second round of the Local 
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Adaptation Pathways Program (LAPP) mainly supported group of LGAs and offered 
larger funding compared to that in round one (DCC, 2010d).  
Table 4.5: Disincentives to undertaking climate change adaptation individually 
Disincentives to working individually 
Priority 
from FGD 
(M) 
Agreement 
from Delphi 
(N) 
Overall 
ranking#
P=M*N 
Often an individual Council does not 
have enough expertise to deal with 
climate change adaptation. 
MEDIUM 95% 1.90 
The amount of resources required is 
very large for a single Council. MEDIUM 74% 1.48 
Difficult to get management's 
commitment if done individually. MEDIUM 74% 1.48 
Climate change interests are common 
across LGAs, so they should work in a 
group. 
MEDIUM 68% 1.36 
It is hard to get access to existing 
resources if done individually. MEDIUM 58% 1.16 
A collaborative plan works better than 
individual plans. MEDIUM 50% 1.00 
The individual approach doesn't provide 
enough credibility. LOW 53% 0.53 
# For High = 3, MEDIUM = 2, and LOW = 1 
Some of the barriers were not considered to be of much importance by the respondents 
such as the need for the partners to have their own climate change policies. This 
indicates that having individual climate change policies is not a prerequisite to joining a 
partnership.  
The least important barrier was whether LGAs should wait for the State Government to 
take the lead before the LGAs proceeded with climate change adaptation. It is rather 
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encouraging to know that the LGAs feel that they should be undertaking climate change 
adaptation and do not think that they need to wait for the State Government’s lead.  
Surprisingly, as can be seen in Table 4.5, none of the barriers to implement climate 
change adaptation individually was rated “high” by the participants of the Stakeholder 
Consultation Workshop. However, the most significant barrier to working individually 
is the Lack of expertise for individual LGAs. This indicates that a partnership will have 
a larger skill and knowledge base by having people from different LGAs, which 
sometimes may be a network of multi-disciplinary resources.  
The other barrier is that the amount of resources required for undertaking an adaptation 
action could be unaffordable for an individual LGA. In such a case, it would be wiser to 
benefit from shared resources by developing a partnership with the neighbouring 
LGAs. This assumes that the neighbouring LGAs have the same problem to address. 
Obtaining in-principle support from senior management could be difficult for an 
adaptation project if individual action is proposed. Alternatively, when a regional 
project is proposed, the senior management could readily think that this project must 
have merit, and therefore is being addressed by all. So, it can be concluded that 
partnerships also help to obtain senior management commitment.  
The above Tables and discussions suggest that while individual action is necessary to 
implement Council specific climate change adaptation actions, partnerships too offer a 
large number of benefits and should be developed where applicable. This also suggests 
the following elements for the framework: 
• Effective partnership will need to ensure that: 
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o There is absolute commitment from the senior management of partner 
LGAs; and 
o There is a common issue to address, which is a concern for all parties 
• The partnership will benefit from: 
o Sharing resources – both financial and staff resources; 
o Attracting large external funding; 
o Reducing individual financial burdens by having contributions from 
partners; and 
o Creating a strong network of multi-disciplinary skills and experiences. 
Having individual climate change policy is not a prerequisite to joining a partnership or 
to selecting a partner. The partnership will be driven by either the “partnership 
agreement” or the “memorandum of understanding”.  
4.4.2.3 Key elements of the framework 
Table 4.6 shows analysed results of ‘other suggestions’ that the respondents had 
provided in relation to the key elements of the framework.  
Table 4.6: Prioritised results of the key elements of the framework 
Framework elements  
Priority 
from FGD 
(M) 
Agreement 
from Delphi 
(N) 
Overall 
ranking#
P=M*N 
A framework should contain practical 
information and should not be a theoretical 
document. 
HIGH 100% 3.00 
A framework should be able to work as a 
tool for finding priorities. HIGH 100% 3.00 
The framework needs to address local HIGH 95% 2.85 
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issues of a Council. 
 It should be developed as an integral part 
of the risk management process. MEDIUM 95% 1.90 
It should include guidelines for educating 
staff & councillors. MEDIUM 95% 1.90 
It needs to take lessons from external 
expertise and knowledge while developing 
a framework. 
MEDIUM 95% 1.90 
It should contain specific suggestions e.g. 
OHS, coastal vulnerability, etc. MEDIUM 95% 1.90 
The framework needs performance 
indicators to assess the progress of climate 
change adaptation actions. 
MEDIUM 95% 1.90 
It should contain information about 
managing resourcing. MEDIUM 95% 1.90 
Investigate existing tools and build the 
framework around those tools. MEDIUM 94% 1.88 
The framework should be able to 
determine the cost of adaptation measures. MEDIUM 89% 1.78 
 The framework should have flexibility to 
be used by all Councils. MEDIUM 85% 1.70 
One should consult extensively with the 
stakeholders to assess what is required in 
the framework. 
MEDIUM 85% 1.70 
It should list funding sources available for 
undertaking climate change adaptation. MEDIUM 84% 1.68 
It should not duplicate what is already 
available. MEDIUM 80% 1.60 
It should advise on establishing an 
implementation committee. MEDIUM 79% 1.58 
It is preferred that the framework be an 
online tool. MEDIUM 63% 1.26 
# For High = 3, MEDIUM = 2, and LOW = 1 
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The suggestions of key elements of the framework have been prioritised using the 
ranking process as described in the Methodology Chapter. A discussion on these 
suggestions is provided below. 
• The framework should contain practical information and should not be a 
theoretical document: Local governments are time and resource poor and either 
are not in a position, or lack the capability, to interpret theoretical information 
and turn it into practical ideas. Instead, they would appreciate information that 
is practical and can be implemented straightway. This has been considered 
during the development of the framework and only information that is practical 
has been referred to and included.  
• The framework should be able to work as a tool for finding priorities: Local 
governments face a large number of competing priorities, which need to be met 
with limited resources. This generally makes them implement actions that have 
immediate demand from the community. Therefore, it would be very useful if 
the framework is able to help them find the right priority in relation to climate 
change adaptation. This would help the LGA staff to justify the need for 
undertaking climate change adaptation actions. While guidelines have been 
provided on how to deal with competing priorities for climate change 
adaptation, an exclusive mechanism to identify priorities has not been included 
in this framework. This is because the priorities in an organisation are relative 
and differ widely from one LGA to another. 
• The framework needs to address local issues of a Council: As the LGAs lack 
time and resources, it would be easier for them if the framework addresses local 
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issues. This indicates that the framework would need to be built based on the 
context of the local government, for example, it should describe the planning 
and operational issues of LGAs and not those of a generic organisation. This has 
been strongly followed in the development of this framework which has only 
focused on issues that are relevant to local governments.  
• It should be developed as an integral part of the risk management process: 
LGAs suggest that the framework should be an integral part of the risk 
management process. This indicates that the climate change risks need to be 
treated in the same way as other corporate risks are treated. This can be 
achieved by incorporating climate change risks in the corporate risk register, 
which the LGAs will need to manage and revisit regularly. Strong 
recommendations have been provided in this framework to include climate 
change risks in the corporate risk register and to treat them as corporate risks are 
treated.  
• It should include guidelines for educating staff and councillors: As it has been 
identified earlier and discussed in Chapter 2, there is a lack of knowledge and 
skills in local governments about the importance of climate change adaptation 
and the need to implement it. In fact, there is also a limited understanding about 
the difference between climate change mitigation and adaptation. This seriously 
limits the local government’s capacity to plan and implement climate adaptive 
responses in its operations and planning. Lack of knowledge by Councillors 
poses a difficulty for any climate change adaptation proposal to pass through the 
Council approval process. An education program designed to increase the 
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awareness of staff and Councillors would be useful. This framework contains 
guidelines and suggestions to increase the awareness of the staff and 
Councillors. 
• The framework should draw on lessons from external expertise and knowledge 
while being developed: This suggests that the framework development should 
take into account the lessons and experiences that are already available in 
relation to climate change adaptation. This would reduce the need for research 
and development of something which has already been addressed by others. 
Different case studies have been consulted to learn lessons in relation to the 
development of the adaptation framework and the relevant issues have been 
considered. 
• The framework should contain specific suggestions such as Occupational 
Health and Safety (OHS), Coastal vulnerability, etc: This suggestion relates to 
the planning services of LGAs and suggests that the framework should be able 
to give advice on planning issues. For example, it should describe how to 
address OHS, Coastal vulnerability, Bushfire risks, etc. in a local government 
context. This topic has been addressed in the framework by including a 
planning section that contains guidelines on a few planning matters. However, it 
was not possible to include all planning matters for a local government, as the 
list would be prohibitive. It is expected that the planning issues that have been 
highlighted in this framework along with some examples, would provide users 
with the capacity to address other planning issues. 
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• The framework needs performance indicators to assess the progress of climate 
change adaptation actions: LGAs suggest that while it is important to 
implement climate change adaptation, it is equally important to ensure that the 
implementation process maintains the quality and standard of the organisation. 
This can be ensured by introducing Key Performance Indicators (KPIs) for the 
implementation plan, which would allow regular checks and could also flag any 
issue that would hinder any outcome of the implementation plan. These are 
implementation indicators to allow effective monitoring and evaluation, and 
should not be confused with adaptation indicators. Section 5.11 discusses more 
about the indicators. Use of KPIs has been recommended for this framework to 
undertake effective monitoring and evaluation of the implementation of 
adaptation plans. The use of Milestones has also been encouraged.  
• It should contain information about managing resources: This suggests that it 
would be useful if the framework contains an element to help manage resources 
such as time, staff and budget. It has not been included in this framework as 
management of resources was thought to be outside the scope of this research. 
• The framework should be able to determine the cost of adaptation measures: 
LGAs need help to determine the cost of adaptation measures to effectively plan 
and obtain Council approval for any adaptation measures they would like to 
implement. It would be useful for the LGAs if the framework contained a 
feature that could be used to determine the cost of a particular adaptation. 
However, this was found to be unsuitable for this research, as the cost is 
dependent on a large set of variables such as time, location, market conditions, 
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etc, and is not a static element. Therefore, determination of cost of adaptation 
was deemed to be beyond the scope of this research.  
• The framework should have flexibility to be used by all Councils: This suggests 
that the framework should be very generic and should not be specific to any 
particular local government so that it has the ability to be used by any local 
government. Thus a generic framework and has been developed to address 
climate change adaptation issues in LGAs. This is not specific to any particular 
LGA and can be widely used throughout the LGA sector. 
• One should consult extensively with the stakeholders to assess what is required 
in the framework: This suggests that the development of the framework should 
not be a desktop or laboratory task only rather the development process should 
involve discussion and consultation with the stakeholders. This approach was 
followed in this research by ensuring participation of the stakeholders in every 
stage of the development process. 
• The framework should list funding sources available for undertaking climate 
change adaptation: As local governments operate with limited resources and 
have to respond to a large number of issues including infrastructure, public 
health, recreation and leisure, land use and development, they always seek 
funding to undertake large Capital Works projects. It would be useful for local 
governments if the framework contains a list of funding sources. A list of 
potential funding sources has been included in the framework; however, LGAs 
should note that funding sources are not static and can change at any time.  
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• The framework should not duplicate what is already available: This suggests 
that the framework should not “reinvent the wheel” by developing something 
which already exists. A detailed literature research was undertaken to identify 
any existing framework that provides guidelines for incorporating climate 
change adaptation into local government planning and operations and to 
increase their adaptive capacity. While a number of frameworks were found to 
provide guidelines for undertaking Climate Change Risk Assessment and 
Adaptation Planning, no framework was found that has the same objectives as 
this one. 
• Should advise establishing an implementation committee: LGAs believe that it 
would be useful to have a committee responsible for overseeing the 
implementation of the adaptation plan. Such a committee would be useful to 
ensure that the progress of implementation is satisfactory and would also be 
able to advise on any emerging issues. A guideline for establishing a working 
committee has been included in this framework. 
• It is preferred that the framework be an online tool: As there is an increasing 
trend of accessing information online, the LGAs would like the framework to be 
an online tool. Although this has not been satisfied at this stage, it would not be 
difficult for someone to upload the framework on the web once it is published. 
However, it has been decided that the final and approved version of the 
framework should be sent to all stakeholders of the research including the LGAs 
who participated in the survey. 
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4.4.2.4 Why the availability of a framework would not be useful 
The participants were asked to make a brief comment if they had chosen ‘No’ for the 
question “Do you think that the availability of a framework that would enable the 
Council to assess ongoing climate change risks and plan for adaptation activities 
would be useful?” The aim in collecting the comments of the respondents in this regard 
was to understand what the barriers are that local governments would face to 
implementing the policy framework.  
Table 4.7 presents the analysed results of comments on why the availability of a 
framework would not be useful and the comments have been arranged in the order of 
the overall ranking.  
Table 4.7: Prioritised results showing why the availability of a framework would not be 
useful for LGAs 
Type of barriers 
Priority 
from 
FGD (M) 
Agreement 
from 
Delphi (N) 
Overall 
ranking 
P=M*N 
A framework would not help achieving 
institutional commitment. High 70% 2.10
Implementation of adaptation measures 
will incur cost which is unaffordable for 
many Councils. 
Medium 70% 1.40
No government funding is available for 
climate change adaptation. High 40% 1.20
There is lack of institutional interest across 
the Councils on climate change adaptation. 
Therefore, availability of a framework is 
not going to help. 
Medium 35% 0.70
There is a lot of information out there and 
we don't need any more assistance or 
information. 
Medium 5% 0.10
# For High = 3, MEDIUM = 2, and LOW = 1 
194 
 
One of the comments suggests that institutional limitation is a critical issue in LGAs 
that inhibits implementation of adaptation plans and the staff are doubtful if the 
framework would be able to address this limitation.  This particular issue has been 
covered in the framework with recommendations and discussions on how this aspect 
can be addressed in a local government context.  
The second and third most important comments were related to funding issues, which 
are “implementation of adaptation measures will incur cost which is unaffordable for 
many Councils” and “no government funding is available for climate change 
adaptation”. The funding issue has been included in the framework and 
recommendations have been made to suggest how funding limitations can be overcome.  
4.4.2.5 Other issues 
The survey participants were given the opportunity to mention any other comments 
which may not have been covered by the other questions. Only two significant 
comments were received in this regard, and these have been ranked and presented in 
Table 4.8.  
Table 4.8: Prioritised results showing other comments. 
Type of barriers 
Priority 
from 
FGD (M) 
Agreement 
from 
Delphi (N) 
Overall 
ranking 
P=M*N
Opposition to climate change science and 
facts exists in the Council. 
Medium 79% 1.58 
Unsure if the adaptation actions are Council 
responsibility. 
Medium 16% 0.32 
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The first comment was “opposition to climate change science and facts exists in the 
Council”. This issue has been covered under the information and communication 
section of the framework and also has been discussed with the LGAs during the 
validation process. Recommendations have been made to address this barrier and 
increase the support for climate change adaptation from all levels of the Council 
including staff, community and elected representatives. The other issue “unsure if the 
adaptation actions are Council responsibility” turned out to be very low in overall 
ranking, and has not been included in the framework. 
4.5 Categorisation of framework elements 
The framework elements that have been discussed in earlier sections can be categorised 
as below:  
4.5.1 Information dissemination or communication 
• How to address information dissemination of climate change adaptation, such 
as:  
o recommendations for an awareness program in the framework, 
particularly targeting the community and the elected members; 
o stakeholders’ participation in the risk assessment process and in 
adaptation plan development;  
o selecting the appropriate sources for credible and reliable information; 
and  
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o increasing the understanding of climate change issues at the officer 
level, particularly knowledge of the difference between adaptation and 
mitigation. 
4.5.2 Governance 
• How to address the governance issues in relation to climate change adaptation, 
such as: 
o lack of resources, which should include both lack of financial resources 
and lack of staff resources; 
o recognition of climate change adaptation in local government. This 
should explain if climate change is getting enough attention in the local 
government; and 
o responsibility for climate change in an appropriate department to ensure 
a greater level of authority. 
4.5.3 Partnership development 
• Effectiveness of the partnership to undertake climate change adaptation; this 
would include: 
o identifying the common issues that need to be addressed by the 
partnership; 
o realising the benefits of partnership e.g. ability to attract greater funds, 
stronger voice to influence policy development, and benefits of doing 
adaptation individually; and 
o identifying the issues that make a partnership effective. 
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The benefits of undertaking climate change adaptation in partnership have also been 
highlighted by many researchers (Chen and Graddy, 2008; Game et al., 2010; Rogers, 
2010). They suggest that a partnership increases the overall capacity of an organisation 
in addressing a common regional issue and the members can benefit from sharing 
resources. They also suggest that partnerships provide an opportunity to learn from 
each other’s mistakes and so avoid “reinventing the wheel”.   
4.5.4 Funding 
The framework needs to discuss if there is a need for a specific budget allocation to 
foster implementation of adaptation measures and if so, how that fund should be 
arranged or managed.  
4.5.5 Planning 
• How to respond to the planning issues to help local governments incorporate 
adaptation into planning and decision-making. There are a number of planning 
issues in a local government, such as: 
o Planning needs to reduce the vulnerabilities of properties and 
infrastructure, located in the coastal region, to the impacts of climate 
change events like storm surges, flash floods, sea level rise, etc.; 
o Planning needs to reduce the vulnerabilities of lives, property and 
infrastructure from the impact of a bushfire; and 
o Planning needs to address the likely threat to human health due to 
increased extreme weather events such as extreme heat waves, etc. 
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This has been also suggested by the other researchers and practitioners working with 
climate change adaptation for the cities. For example, the climate change adaptation 
strategy developed by the City of Toronto suggests that climate change adaptation 
needs to be incorporated into planning and policy for example, spatial plans, green 
space strategies, emergency response plans, etc. (City of Toronto, 2008).  
4.5.6 Implementation 
• The framework should suggest ways to effectively implement adaptation plans 
and should include, for example: 
o Establishing a working committee to oversee the progress of the 
implementation of the adaptation plan; 
o Setting Milestones and Key Performance Indicators (KPIs) to measure 
the performance; and 
o Other potential evaluation methods. 
The ‘Ahead of Storm’ case study of the City of Toronto’s adaptive initiatives to address 
climate change suggests that a well-developed monitoring and evaluation plan is 
necessary to ensure that the implementation of a climate change adaptation plan is 
effective (Kazmierczak and Carter, 2010). 
4.5.7 Others 
• Ensuring that the framework does not duplicate what is already available and 
not “reinventing the wheel”. 
• Designing the policy framework to address the local issues and be flexible so 
that it can be tailored to any local government. 
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• The framework will need to suggest tasks that are practical and should not 
require interpretation of information which is theoretical in nature. 
4.6 Conclusions  
The survey was able to collect a satisfactory number of responses from a variety of 
local governments around Australia including those with suburban locations as well as 
those located in rural areas. The respondents strongly suggested that availability of a 
framework would be very useful in assisting the implementation of climate change 
adaptation in local government. The results from the survey and the Stakeholder 
Consultation Workshops provided a sufficient idea about the contents of the framework 
as well as its structure. The elements can be grouped into six key areas e.g. 
Communications, Governance, Planning, Networking, Funding and Implementation. 
Some features of the framework that were suggested by the respondents were not 
possible to include in this framework, as they are not within the scope of the current 
research but would be recommended for further research. These are (i) ability to 
identify climate change risk at local and/or regional level. This requires a significant 
amount of research and use of specialised modelling tools such as SimCLIM; and (ii) 
the ability of the framework to determine the cost of adaptation. This may not be a 
practical thing to do, because the cost of adaptation is a function of a number of factors 
that change continuously. These factors include the cost of products and services, time, 
location and context.  
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5.0 Chapter 5: The Framework  
5.1 Introduction 
The draft framework consists of guidelines and recommendations for local 
governments to address a number of issues that inhibit implementation of climate 
change adaptation; it is expected the framework will help LGAs incorporate adaptation 
in their mainstream operations and planning. The framework development took into 
account the suggestions provided by the LGAs through the questionnaire survey, as 
well as the knowledge and experience obtained from the literature research in relation 
to climate change adaptation in other cities. However, for the framework to be most 
effective and workable for LGAs, it was necessary to investigate its effectiveness and 
applicability to local government.  
A validation process of the framework was undertaken, which involved trailing the 
framework in two local government authorities. This was done by discussing the 
framework with LGA staff. The framework was then modified based on the comments 
received. The final version of the framework is presented in Chapter 6. Two local 
government authorities, the City of Melville and the City of Mandurah, both from 
Western Australia participated in the validation process. Figure 5.1 shows the locations 
of these two local government areas. While this was a limitation of this study for 
choosing two LGAs from the same State (see section 6.4), these two local governments 
– one located in a more urban setting with a small part of the city connected to a river; 
and the other located in rural settings where a large part of the city is low-lying and is 
connected to the sea - were chosen to capture diversity of operations and planning.  
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5.2 Evaluation process  
The evaluation process included the following: 
• A letter was sent to the Chief Executive Officer (CEO) of each Council, 
requesting permission to discuss the framework with staff members. The letter 
contained brief information on the research, how the evaluation will be carried 
out, estimated length of the meeting/discussion, what departments/units are 
likely to be contacted, how the evaluation outcome is going to be used, and a 
form to select a desired mode of confidentiality. 
 
Figure 5.1: Map showing the locations of the City of Melville and the City of 
Mandurah, Western Australia. 
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• There were two confidentiality choices: 
o The City will be publicly acknowledged and mentioned in research 
publications for its contributions to the research. In this case only the 
City’s name will be published but individual staff members names will 
not be disclosed, or 
o The City will remain anonymous in which case only responses will be 
discussed in research publications without mentioning the City’s name 
or any individual staff member’s name. 
• The CEO approved the evaluation process and chose one of the two 
confidentiality options. The CEO also nominated a contact person for liaison 
with the City staff. 
• Meetings were scheduled with various departments in consultation with the 
nominated contact person. Each meeting was scheduled for 30 minutes. 
• A list of guiding questions for the discussion was sent by email to the relevant 
staff members prior to the meeting. 
• At the beginning of each meeting, the staff member/officer was given an 
information letter which described the research, the purpose of the meeting, the 
process of the meeting, their right to discontinue/withdraw, and the 
confidentiality option chosen by the CEO. Each officer was also requested to 
sign a consent form to state that they understood the process and had no 
objection to participating in the discussion. 
• A discussion summary was sent to the officers/departmental heads for review 
before it was included in the dissertation. 
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5.3 City of Melville 
The City of Melville is located on the Swan River in Western Australia and is about 
eight kilometres south of the State’s capital city, Perth. It has an area of about 53 km2 
with a population of about 104,000 in 18 suburbs. The local government area is 
bounded by the Swan River to the north, the Canning River and the City of Canning in 
the east, the City of Cockburn to the south, and to the west the City of Fremantle and 
Town of East Fremantle. In addition to its large residential base of about 40,000 
dwellings, the City is rich in commercial and industrial establishments (City of 
Melville, 2013). The City has 210 parks and reserves, comprising 600 hectares of 
public open space and 300 hectares of bushland as well as around 17km of river 
foreshore.  
The evaluation process with the City of Melville was held during 21 June to 16 July 
2013. Four different meetings were held with the help of the nominated contact person, 
the Sustainability Officer.  The departments/units included in the evaluation process 
were Environment, Planning, Organisational Development, and Community 
Development. The process also involved some email communications following the 
meetings to obtain further information on the issues that were discussed.  
5.4 City of Mandurah 
The City of Mandurah is located outside the Perth metropolitan area in the south-
western part of Western Australia and it is about 72km south of Perth. It has a land area 
of about 174 km2, a population of about 73,000, and a coastline of 50km, which 
stretches from north to south. The City’s developed foreshore is about 78 hectares and 
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the undeveloped area is over 500 hectares. Mandurah has been specifically identified as 
an area potentially at risk from the projected impacts of climate change. 
The evaluation process with the City of Mandurah was held on 9 April 2013. Nine 
different meetings were scheduled with the help of the nominated contact person, the 
Climate Change Coordinator.  The departments/units included in the evaluation process 
were Climate Change and Sustainability, Planning, Corporate Services, Emergency 
Services, Communications, Community Engagement and Governance. The process also 
involved some email communication following the meetings to obtain further 
information on the issues that were discussed.  
5.5 Feedback on the Framework 
Each part of the framework was discussed with the relevant staff member of the 
participating LGAs. The discussions provided an idea about what part of the framework 
would work well in a local government context, and what would not. The following 
sections present the feedback received from the LGAs on the need for any modification 
of the framework elements, and the final version of the framework elements. 
5.6 Communication  
Information sharing and dissemination of literature about climate change adaptation in 
a local government context has been found to be an important issue, as the decision to 
act on adaptation can be greatly influenced by the way in which the information is 
presented.  A misconception exists among local governments that climate change risks 
are global issues and are therefore too big to be handled by LGAs. Some also have a 
mind-set that as this is a global issue, nothing can be done at the local level and it 
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should be handled nationally/globally. This misunderstanding is caused by the way 
information is presented to LGAs as well as by the factual content of the information 
COM 1: Communicating policy 
Draft framework element: New policies need to be communicated across all 
departments of a Council as well as with the community. This will 
ensure that the policy is considered in all planning and development. 
In addition, this will minimize community criticism and reduce the 
need for further discussion. 
City of Melville Feedback: While it is a requirement to communicate new 
policy/strategy to the City’s departments/staff, there is no single (or specific) process to 
do it. The communication process will depend on many factors such as the level of 
action required by the stakeholders, etc. Examples of existing modes of communication 
among the City staff include: 
• Team Meetings and Team Briefings: These are monthly meetings within each 
division/service unit where staff provide updates on current activities and seek 
advice on operational matters. The Team Brief, an organisational newsletter, is 
presented at each Team Meeting to ensure that all staff receive important high-
level information. 
• Internal publication: The City sends out various internal publications to all staff 
on a regular basis. This method can be used as a medium to communicate new 
plans/strategies to City staff. 
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It is noted that, due to the lack of staff resources in the City, a staff member would only 
focus on plans in which s/he has a responsibility.  The City also uses the Intranet but 
this may not be a suitable medium to communicate plans/strategies as it is principally 
used as a tool by the staff to find something. Therefore, a staff member is unlikely to 
visit the Intranet unless s/he has a particular need to do so. 
City of Mandurah Feedback: The existing modes of internal communication of a new 
development among the staff of the City include: 
• the Intranet, which is used as a communication tool in the workplace to share 
information, operational systems, news, etc. An Intranet is very similar to a 
website but only available within a specified network; and 
• the monthly CEO’s briefing, which is aimed to bring all staff of the City up to 
date about recent developments and future plans of the City.  
Although each policy/strategy is discussed with relevant departments which are thought 
to have an interest in that policy, a formal consultation process with all 
staff/departments is absent. This increases the risk of leaving out some 
departments/staff who may have interests but are not clearly known. The Community 
Strategic Plan will provide a communication framework which would help the City to 
communicate/consult new projects and/or policies to different departments of the City.  
Discussion: Different LGAs use different approaches to communicate new policies or 
developments to their staff but the common avenues include Team Meetings, monthly 
CEO’s Briefings, Intranet and internal publications. However, the importance of 
communication of new policies to all staff has been recognised by the LGAs, as this 
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would not only help to ensure that the policy is considered in all planning and 
developments but also would create a sense of ownership of the policy among the staff. 
However, there was no mention of community criticism arising from the lack of 
knowledge of staff about the policy. The framework element has been changed to 
include the sense of ownership and exclude the community criticism. 
COM 2: Education and awareness 
Local governments are resource poor and do not have enough capacity to act alone on 
climate change adaptation. Moreover, climate change adaptation is a relatively new 
area and local government staff and elected representatives are unaware of detailed 
impacts and implications for Council operations. It is necessary to increase awareness 
of staff, Councillors and communities about the impacts of climate change and the need 
for adaptation measures. 
Draft framework element: Arrange special briefing sessions for Councillors to 
inform them that it is essential to address climate change risks and 
that adaptation is vital to reduce the vulnerabilities of the Council’s 
operations and planning to the impacts of climate change.  
City of Melville Feedback: The City of Melville believes that it is possible to arrange 
special briefing sessions and the elected members are likely to attend unless they have 
extenuating circumstances that would prevent them from attending. There have been 
such events in the past and the City received positive feedback from the elected 
members.  
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Another avenue to educate the elected members that the City is currently considering is 
to have representation on the WALGA Climate Change Councillor’s Group. This 
would increase their level of understanding and support for climate change adaptation. 
The City notes that there are other matters (e.g. political agenda) that can create interest 
in climate change mitigation and adaptation among the elected members. For example, 
if an elected member visits another City that is leading the way in climate change then 
it is likely that s/he will make a case for the Council to consider choosing the same.   
City of Mandurah Feedback: City of Mandurah believes that the possibility of 
conducting a special briefing session and having the Councillors attending such 
sessions will depend on how important and relevant the issue is. Given the fact that 
most of the Councillors work fulltime elsewhere and this Council duty is in addition to 
their main work, they would only attend a session that has high importance. It indicates 
that a briefing session particularly designed to increase awareness, and not to make an 
informed decision, is unlikely to attract the Councillors.  
There are other alternatives to present new developments such as Climate Change 
Adaptation to the Council, which include committee meetings that are held three times 
every month to inform the Council about the issues to be discussed or raised in Council 
meetings. However, the possibility of including an agenda item and being able to make 
a presentation at these meetings will depend on the importance and urgency of the item. 
This indicates that the existing mode of communication in a Local Government does 
not offer a high level of opportunity to increase the awareness of Climate Change 
Adaptation amongst the Executives and Councillors when the only avenue to inform 
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the Council about any particular issue is to present a Council report, which will be 
assessed by the different committees in regard to its importance and relevance before it 
can be presented to the Council. 
Discussion: While LGAs recognise the importance of increasing the awareness 
of the Executives and elected members about climate change 
adaptation, there is no single approach that would suit every LGA. 
Special briefing sessions to inform elected members about the 
importance and the need for adaptation may work in one LGA but 
providing information through Council reports could be more 
practical in other LGAs. For more information, see Nursey-Bray 
(2010) and Rogers (2010). Similarly, it is also important to increase 
community awareness about climate change adaptation, as the 
community can play a significant role in influencing Council’s 
decision-making processes. Researchers (REF) have suggested that 
support from the community is essential for a Council to develop 
adaptation policies and to implement adaptation measures. The 
community can have their say through their elected members who 
are involved in the Council’s decision making.  
COM 3: Community awareness 
Community support in advancing climate change adaptation is highly important and 
local governments should involve the community is the decision-making process 
including identification of solutions, implementation of measures and post 
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implementation management of infrastructure/services. To make this effective, it is 
necessary that the community is aware of climate change adaptation and its role in 
improving the community resilience in this changing climate. 
Draft framework element: Increase community awareness about climate 
change risks and adaptation requirements to influence the Council’s 
policies. 
City of Melville Feedback: The City of Melville advises that the community has 
significant influence on the decision-making process of the Council. The community is 
represented by elected Councillors who act in the best interests of their constituents as a 
legislative requirement. Community members can either come to a Council meeting 
and raise an issue or inform the Council about an issue through the elected members. 
However, the ultimate decision-making authority falls to the Council.    
The City has an obligation to involve the community in all major policy developments 
and decision-making processes. The communities of the City of Melville are very 
active and always take part in community consultations. They provide useful input to 
the development of plans/strategies. For example, the development of the Strategic 
Community Plan 2012-2022 had an extensive community consultation phase and the 
plan reflects the needs and aspirations of the community. There was not an opportunity 
to involve the community during the development of the climate change adaptation 
plan in 2012, as this was done in a short notice when the City decided to sign the 
WALGA Climate Change Declaration. It is noted that awareness about climate change 
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is less of an issue with the elected members; it is the level of commitment or support 
that the Council lacks in relation to climate change mitigation and adaptation. 
City of Mandurah Feedback: The community plays an important role in everything 
that the City of Mandurah delivers, including the development and implementation of 
major projects and/or policies. A high level of community awareness about climate 
change adaptation is very likely to motivate the Council to develop appropriate 
strategies. The community of the City of Mandurah has been found to be very much 
aware of climate change issues and the threat they can pose to the City and the 
community. This has been demonstrated during the community consultation process 
that was undertaken during the development of the Community Strategic Plan. The City 
undertook a community consultation, which was attended by a large number of 
community members and a majority indicated that ‘environment’ and ‘climate change’ 
are very important issues and the City should include them in the 20 Year Community 
Strategic Plan. 
However, it is noted that the following issues need to be considered during the 
development of community educational programs to ensure that the messages\delivered 
to the community are effective: 
• The message needs to be simple and comprised of up to three to four key items.  
• Scientific jargon in the message will need to be avoided so that it can be 
understood by everyone. If someone requires more information they can always 
do research or ask the City. 
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• A message with visual interpretation will help the community to understand the 
issue and get a better sense of what is being said. 
• It needs to demonstrate how the issue is going to affect each individual. 
• The message will need to keep reinforcing the issue being discussed or 
presented. 
Discussion: Both LGAs suggest that community education is an effective avenue to 
motivate the Council and to include climate change adaptation in strategies and 
undertake ongoing action on climate change risks. The framework element is, therefore, 
appropriate and needs no change. 
COM 4: Dissemination of useful and credible information  
Decision making in a local government can be greatly influenced by the way 
information is presented to them. LGAs recognise that they do not have access to the 
best information about the impacts of climate change. Some LGAs think that climate 
change impacts are too big for LGAs to handle, they are uncertain and beyond human 
capacity to control. Some also think that climate change impacts need a global or 
national response and there is nothing that local governments can do. It is important for 
LGAs to realize that although climate change impacts are inevitable,  the vulnerability 
of human systems to  climate change can be reduced and that adaptation also reduces 
the cost of Council operations and maintenance. Climate change, as with other 
environmental issues, is often seen as a ‘green’ activity in local government. This may 
mean that having climate change adaptation included in a Council’s program will raise 
its profile. However, Councils need to clearly understand that this is not a profile 
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raising exercise, but rather a risk management issue  and should be dealt with by the 
Council’s core business unit. 
Draft framework element: Climate change risks and adaptation plans need to 
be appropriately communicated across all departments of a Council. 
Note that climate change risks are not too big to be dealt with by 
LGAs and therefore, should not be left exclusively to State or 
Federal governments. Climate change should not be communicated 
or considered as ‘green’ activities. Experts have warned that such 
thinking could undermine the importance of climate change risk 
assessment. Climate change risks are corporate business risks and 
should be addressed as such. 
City of Melville Feedback: The City of Melville does not believe that climate change is 
beyond the City’s management capability and undertakes various measures to address 
climate change impacts. The City’s environmental division has a good understanding of 
climate change issues and believes that it is the City’s responsibility to address these 
issues and the City is in a good position to do this. However, there are a few barriers 
that prevent the City from driving this matter through the Council. For example, lack of 
action at the State and Federal level. There is no legal requirement to reduce 
greenhouse gas emissions or to adapt to the impacts of climate change. This makes it 
difficult for the City when it comes to allocating resources or assigning a priority to 
them.  
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Another barrier is the absence of a structured process where roles and responsibilities in 
relation to climate change adaptation and mitigation are clearly defined. For example, 
the City has a Climate Change Adaptation Plan, which lists responsible Managers for 
each task that the City needs to undertake. It has been noted; during the follow-up 
process that many of the tasks have not progressed as there was not sufficient clarity in 
the plan about the responsibilities of individual officers. 
City of Mandurah Feedback: The City of Mandurah has been very active in addressing 
climate change risks to the City and the community. The City is one of the exemplary 
cities in Australia, which are believed to be leading by example. The key motivating 
factors are the environmentally conscious community of the City of Mandurah and the 
highly motivated Mayor providing leadership in climate change. This indicates that the 
City does not believe that climate change is beyond the City’s management capability 
and it undertakes various measures to address climate change impacts.  
The City of Mandurah therefore, is an example of a local government that has the 
capacity and will to undertake climate change adaptation measures and will 
definitely gain community support if an effective education program is 
undertaken.  
Discussion: Both the LGAs were found to have sufficient understating and recognition 
that LGAs need to be active in climate change adaptation, and those LGAs believe that 
they have roles to play. However, while there is a higher level of understanding in the 
Environmental Division, there is little or no understanding in many of the other 
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departments. Therefore, the framework needs to address this issue and a change to this 
framework element was not necessary. 
COM 5: Adaptation research 
Policies that are research-based are likely to be cost effective if the researchers take into 
consideration the needs of the stakeholders. This is best done by involving stakeholders 
in the research design. For climate change adaptation, an adaptation plan can only be 
effectively implemented if it is developed to meet the local needs. This can be done 
through research to identify the local impacts and plan to address those impacts. For 
further information, see Measham et al. (2010), Hedger et al. (2006) and Vasseur 
(2011). 
Draft framework element: LGAs should collaborate with universities and 
research institutes to identify specific climate change impacts and 
relevant adaptation measures, and liaise with State/Federal 
Governments to bring about required changes to policies. While the 
LGAs should define the objectives of the research to ensure it 
addresses the needs of the Council and the community, the 
researchers need to ensure that the research is conducted on the 
basis of the best available information and is not influenced by the 
LGA. 
City of Melville Feedback: The City collaborates with universities and research 
institutes to undertake research as opportunities arise and when needed. The research 
network of the City includes: 
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• Curtin University Sustainable Policy (CUSP) Institute, 
• Institute for Sustainable Futures, University of Technology Sydney, and 
• Murdoch University 
City of Mandurah Feedback: The City of Mandurah actively researches and identifies 
opportunities to continually drive innovation in all areas including climate change 
mitigation and adaptation. The City has collaborations with a number of external 
organisations including a long-standing informal relationship with the Curtin University 
Sustainability Policy (CUSP) Institute where the City has been involved in a number of 
research projects involving climate change. The City is also investigating the 
development of a partnership with the University of Western Australia’s Ocean 
Institute to work on carbon sequestration using seagrass in Mandurah’s waters. It is also 
believed that in terms of research collaboration, local governments may benefit the 
most by undertaking research in relation to on-ground projects instead of policy 
research. 
Discussion: Both LGAs agree that there are benefits in conducting research with 
universities and research institutions to ensure that policy and plans are developed 
on the basis of the latest scientific information and are able to address the needs of 
the LGAs. Both the LGAs have existing research collaborations with research 
institutions on different issues including climate change and sustainability. 
Therefore, addressing this issue in the framework is appropriate. 
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COM 6: Understanding the difference between adaptation and mitigation 
Confusion exists among local governments as to which activities are mitigation 
and which are adaptation. For example, some believe that by helping the 
communities to reduce greenhouse gas emissions they are contributing to the local 
adaptation to climate change. This replicates our finding that climate change 
adaptation is a new issue and many local governments do not have a clear 
understanding of it. 
Draft framework element: LGAs need to clearly understand the difference 
between mitigation and adaptation so as to ensure that the LGAs are 
clear about what the adaptation measures are and why they are so 
important for LGAs to implement. Unless there is sufficient 
knowledge to clearly distinguish adaptation from mitigation, it is not 
possible for LGAs to consider adaptation in planning, development 
and operations. 
City of Melville Feedback: There are groups of officers in the City whose 
understanding is good and there are areas where it is not. For example, the 
environmental team has a clear understanding of the difference between climate change 
mitigation and adaptation. This level of understanding may not exist in other areas 
except for those who have been assigned a responsibility specific to climate change.  
City of Mandurah Feedback: There is sufficient understanding in the Climate Change 
Services Team about the difference between climate change mitigation and adaptation, 
however, such understanding is absent in other areas of the City.  
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 Discussion: It has been very clear from the discussion that while the Environmental 
Departments have some understanding about the differences between climate change 
mitigation and adaptation, this knowledge is very poor or even totally absent among the 
staff members of some other departments. This raises a serious concern, because if the 
LGAs are not clear about what climate change adaptation is, the possibility of 
incorporation of adaptation into regular operations and planning is very unlikely.  
5.7 Governance 
Governance is one of the crucial issues for local government that may prevent it from 
undertaking adaptation measures. A number of issues in this research have been 
identified that need to be addressed to ensure an effective governance system is in place 
in local governments that would support climate change adaptation. These include 
motivation for climate change adaptation, understanding the importance of adaptation, 
and resources and skills available to undertake adaptation. These governance issues are 
briefly explained below. 
GOV 1: Institutional limitation – Internal 
Climate change risk management and corporate risk management in local governments 
are usually handled separately. While corporate risk management is led by either the 
Chief Executive Officer or a Senior Director, climate change risk management is often 
left with the environmental department.  LGAs need to understand and recognise that 
climate change risks are business risks and they need a higher level of priority. It can be 
challenging to drive organisational changes through a small environmental team which 
sits within Parks and Environment – climate change risks are, by nature, high level and 
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are organisational risks and may be more effectively managed via another department, 
such as Organisational Development or the CEO’s Office. 
Draft framework element: LGAs need to recognise that climate change 
adaptation is a cross-sectoral issue and this needs to be 
incorporated into strategic planning; climate change risks are 
corporate business risks and so climate change needs to be housed 
in a department with a higher level of authority (e.g. planning, 
corporate services, etc.); and where applicable, climate change risks 
should be incorporated into the business risk register and  managed 
together. 
City of Melville Feedback: The City of Melville has undertaken climate change risk 
assessment and recognises these risks as corporate business risks. Adapting to climate 
change is one of the key strategies in the City’s Corporate Plan under its environmental 
responsibilities. Climate change has been also included in the strategic risk register. 
This register is reviewed annually by the risk and compliance committee and undergoes 
a financial management audit. However, climate change risks that have been identified 
through the climate change risk assessment process are not included in the Strategic 
Risk Register, as only high level risks are included in that Register and detailed risks 
are dealt with at the operational levels. 
The City has a very well-defined procedure when it comes to risk management and 
developing responses. All operational level risks are reviewed by the City’s Executive 
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Committee, while extreme risks are reviewed and managed by the City’s Compliance 
Committee, consisting of elected members.  
City of Mandurah Feedback:  The City of Mandurah has undertaken climate change 
risk assessment and recognizes these risks as corporate business risks. The City is 
actively working to reduce potential vulnerabilities that may arise from climate change 
impacts. For example, the City is in the process of increasing the height of the existing 
seawall along the eastern foreshore. The City believes that the climate change risks 
need to be incorporated into the Corporate Risk Register and is in the process of 
reviewing and amending the Risk Register and plans to incorporate climate change 
risks into the Corporate Business Risk Register once the review process is completed.  
Discussion: LGAs acknowledge that climate change adaptation is a cross-sectoral issue 
and it should be incorporated into strategic planning to ensure that adaptation is dealt 
with at the strategic level. Both LGAs were found to have incorporated climate change 
adaptation into their strategic plans. Therefore, this framework element is appropriate 
and needs no change. Adaptation has been found to be a difficult matter for the LGAs 
to address, as climate change and environmental management are seen to belong to the 
same group and therefore, climate change adaptation responsibility is assigned to the 
environmental services/management department. While effective implementation of 
adaptation measures could be possible by delegating relevant responsibilities to other 
departments, it would work the best if this is managed by assigning the adaptation 
responsibility to other departments that have more involvement in strategic planning 
e.g. planning, corporate services, etc. While one LGA is in favour of incorporating 
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climate change risks in the Corporate Risk Register, the other prefers to keep them 
separate, as the Corporate Risk Register includes only high level risk and not the 
operational level risks. This difference is due to the different approaches used to 
manage risks but in general it has been identified that climate change risks are 
corporate risks, and these need to be incorporated in the organisational/corporate risk 
register. 
GOV 2: Institutional limitation - external 
Draft framework element: Local governments need to take ownership of local 
level climate change adaptation (and mitigation) activities. 
City of Melville Feedback: The City believes that it is the LGA’s responsibility to take 
action on local level adaptation that has a direct effect on the City’s operations and 
planning. However, it recognises that increased support from the State and 
Commonwealth Governments would be more effective for assisting the LGAs to 
implement adaptation measures. 
City of Mandurah Feedback: The City recognises the importance and need to 
implement adaptation measures to protect the City and the community and is currently 
in the process of undertaking a number of measures in this regard. While the City is 
able to undertake adaptation activities that require smaller investments, the City will 
require external funding to implement large scale adaptation measures. 
Discussion: LGAs have been found to be familiar with the need to take ownership of 
climate change adaptation and are undertaking adaptation measures provided that they 
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do not require large funding. LGAs would normally seek external funding, particularly 
from the State and Commonwealth governments, to implement larger adaptation 
measures. 
GOV 3: Human Resources  
Local governments work under tight budget constraints and it is a common practice for 
one staff member to undertake a number of additional duties in addition to their core 
activities. Climate change adaptation is a very intensive task for any staff member to 
take on above their regular responsibility. Moreover, most local government employees 
do not have the right set of skills to perform this duty, as climate change risk 
assessment and adaptation planning require specialist knowledge and skills. It is, 
therefore, necessary that employees are sufficiently trained and if possible, people with 
appropriate skills are hired for this work.  
Draft framework Element: Local government staff members need to be trained 
in climate change risk management, adaptation planning and 
implementation of adaptation measures. 
City of Melville Feedback: There is sufficient capacity in the environment team to 
coordinate climate change mitigation and adaptation tasks. However, ideally it would 
be good to have an officer dedicated to climate change adaptation focusing on the 
development of a more detailed plan; liaising with other departments to ensure that the 
assigned tasks are being implemented; developing new ideas and undertaking regular 
monitoring and evaluation.  
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There is a lack of capacity in other areas in the City in relation to undertaking climate 
change mitigation and adaptation. For example, the Asset Management Team has wide 
scope to implement measures to reduce greenhouse gas emissions, but they often do not 
have sufficient capacity to research new technology options to achieve this. Industry 
organisations such as the South West Group or WALGA are best-placed to provide 
industry-wide recommendations. 
City of Mandurah Feedback: The City’s Climate Change Services Team, at present, 
is resourced well enough to lay the foundations for adaptation work and at the same 
time undertake climate change mitigation activities. This is mainly due to the fact that 
the City has laid down the framework and identified/prioritized risks and the 
implementation phase is about to start. In future, as the workload of implementation 
and monitoring of adaptation activities grows, there may be a need for an additional 
staff member to specialize in adaptation projects, which would free up the existing 
officer to work on mitigation projects.  
Discussion: Knowledge about climate change adaptation and the capacity to develop an 
adaptation implementation plan was found to exist with the Environmental staff 
members but is seriously lacking in other departments. However, the LGAs believe that 
climate change adaptation is a huge job on its own and it is not appropriate to have 
adaptation as an additional responsibility for an existing Environmental staff member 
when the LGAs commence the implementation phase. Feedback from the LGAs 
suggest that a dedicated officer responsible for adaptation would be useful to perform a 
number of activities, including the development of a detailed plan, liaising with other 
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departments to ensure that the assigned tasks are being implemented, development of 
new ideas and undertaking regular monitoring and evaluation. This is in disagreement 
with the survey respondents, where only 26% believed that climate change adaptation 
needs a fulltime position. However, this could be due to the fact that most LGAs have 
not yet commenced the implementation phase and so are not yet able to realise the full 
load of the work involved in managing climate change adaptation. Therefore, this 
framework element needs to be modified to include the need for a dedicated fulltime 
officer. 
GOV 4: Legislative support 
Local governments face challenges in implementing adaptation policies due to the lack 
of supportive State government policy. LGAs fear that in the absence of State or 
Federal legislation, they may be subject to legal action if developers are asked to 
include climate change adaptation in their development plans. This is a real problem 
and there are examples where developers have taken LGAs to State Tribunals over 
local policies. The correct solution for this could be for LGAs or their peak council to 
lobby State and Federal government to introduce relevant legislation to safeguard 
LGAs so that they can develop and implement climate change adaptation policy.  
Draft framework element: LGAs need to lobby State and Federal governments 
to create supportive legislation  to enforce climate change adaptation 
within a Council’s jurisdiction. 
City of Melville Feedback: Development of a local law or special legislation is a very 
rigorous process and requires the City to present a convincing case to the State 
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Parliament, after which the proposed law will need to be approved by the Parliament. 
The City is unlikely to undertake such a process unless it is seen as critical or essential. 
City of Mandurah Feedback: The City of Mandurah suggests that a local law may not 
be an appropriate instrument to encourage adaptation practices, that the City would be 
interested. Not only that, a local law would need to go through the approval process of 
State Parliament. Also such a law is usually introduced for a specific issue, such as a 
ban on plastic bags, for example.  Climate change adaptation is not a single activity, 
rather it is a process that would lead to a large number of activities, which are also 
context specific. The City advises that it may be appropriate to include climate change 
adaptation measures in the Town Planning Scheme, which would help to inform 
developers and builders to consider climate change risk assessments in their 
building/development applications. 
Discussion: Development of local laws has been found to be an unsuitable approach for 
the LGAs. Instead, amendment of an existing Town Planning Scheme would be more 
practical to enforce climate change adaptation in LGA jurisdictions. This framework 
element needs to be changed accordingly. 
GOV 5: Legal implications 
Some LGAs have been found to be ignorant about the potential legal aspects of their 
liabilities in relation to climate change. This is caused by the lack of clear laws and 
policies to guide local developments in a more climate change responsive fashion. 
LGAs would prefer to think that they would not be responsible for future climate 
impacts on developments, because they are uncertain and also the law does not clearly 
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force them to do so. However, LGAs need to understand that if a development is 
affected by the impacts of climate change and the LGA did not consider a climate 
change impact analysis, based on the best available information, they could be subject 
to legal action for not observing their ‘duty of care’.  
Draft framework element: Local governments need to consider the legal 
consequences of not taking action on climate change risk 
management. There are ample examples in Australia and overseas 
where local governments were held responsible for not 
appropriately considering climate change risks in their planning. 
City of Melville Feedback: The City does not have any experience with regard to 
potential legal issues pertaining from non-action on climate change adaptation.  
City of Mandurah Feedback: In terms of the ‘duty of care’ that every local 
government should practice during planning and development, the City of Mandurah 
advises that it is fully aware of the potential legal consequences of not following a ‘duty 
of care’ in relation to climate change adaptation. The City is yet to investigate any legal 
issues in this respect which may be specific to the City. At this time, the City relies on 
the WA Local Government Association (WALGA)’s information on legal matters in 
relation to climate change adaptation for local government.  
Discussion: The LGAs have limited understanding of the potential legal consequences 
for local governments of being unable to appropriately address climate change impacts, 
for example by implementing adaptation measures. This is primarily because there is no 
clearly defined policy guidance from either State or Federal governments as to what 
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local governments’ duties are for protecting the stakeholders from the impacts of 
climate change. The WA Local Government Association has sought legal advice for its 
member LGAs so as to inform them about the likely legal implications in relation to 
addressing climate change impacts. WALGA insists that local governments develop a 
Local Planning Policy Guideline to assist them to consider the implications of climate 
change at each stage of the planning process (WALGA, 2012). It is assumed that, in the 
absence of clear policy guidance from the upper levels of government, it is difficult to 
substantiate the extent of the legal implications for LGAs and these would need to be 
decided on a case-by-case basis. Therefore, the LGAs would need to apply their own 
judgments to identify the possibility of legal action for any planning and development 
and seek legal advice if necessary. For further information, see Bartley (2009), ABC 
(2011), Freehills (2010) and England (2008). 
GOV 6: Insurance 
Increased cost of insurance to guard assets and infrastructure against climate change 
impacts is on the agenda for most organisations. Insurance companies are now 
increasing premiums to cover climate change risks. The impacts of climate change on 
the insurance industry and the need for adjusting the insurance cost are also being 
discussed. The Insurance Australia Group (IAG) reports that most of Australia’s costly 
insured events that took place during 1967 to 2006, were weather-driven (reference 
needed). IAG encourages its clients to ensure that climate change risks are minimized 
and adaptive capacity to climate change impacts is increased.  
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Draft framework element: LGAs need to check with insurance companies to 
get a clear idea about the coverage of existing insurance, particularly 
in relation to severe climate events. They should also investigate the 
possibility of implementation of adaptation measures to maximise the 
coverage of insurance while keeping the cost of premiums low.  
City of Melville Feedback: City of Melville relies on Local Government Insurance 
Services (LGIS) for all of its insurance matters and is in active dialogue with the LGIS. 
The City’s existing insurance policy covers climate change impacts such as flood, 
storm, etc. The City has not come across any instances where the policy would not 
cover climate change impact, or require an increased premium. However, the City will 
continue to have ongoing dialogue with the LGIS and will ensure the City’s 
infrastructure and assets are sufficiently covered by the policy. LGIS is the dedicated 
insurance service owned by the WA Local Government Association on behalf of its 
member local governments. Services include claims and risk management, legislative 
compliance support and general insurance broking (LGIS WA, 2013). 
City of Mandurah Feedback: The City of Mandurah has not yet specifically consulted 
insurers to investigate coverage for climate change events, specifically. However, the 
City has investigated its liability in regard to climate change impacts and has noted that 
the existing policies will cover flood, storm events, etc., which are classified as natural 
events. It is unlikely that the City would amend a policy to insure against climate 
change impacts, which have a high degree of uncertainty, particularly in terms of their 
extent and severity. Therefore, it would make more sense for the City to pay a higher 
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premium when the insurers believe that the risk is too great to offer insurance for flood, 
as an example, in a specific area. The City has undertaken several investigations into 
vulnerability to gain an understanding of what is most at risk, particularly in terms of 
coastal assets. In the absence of a formal policy in regard to how the City would adapt, 
the preferred way would be to resolve each issue on a case-by-case basis by a Council 
decision. This would help the City to make an informed decision on a range of matters. 
For example, whether it is sensible to abandon a piece of infrastructure along a certain 
section of coast or install protective mechanisms (i.e. whether it is wise to tolerate the 
increasing costs of maintenance, insurance etc. or to invest in capital works to install 
protective measures). Such decisions will need to consider financial, social and 
environmental values. 
Discussion: LGAs believe that they are already covered for extreme natural events such 
as strong storms, floods, etc. by their existing insurance policies. Given the high level 
of uncertainty about climate change events and their likely impacts, LGAs are unlikely 
to discuss the matter with their insurers or upgrade their policies to cover future 
extreme climate events. Instead, the practice of the LGAs is to wait to be informed by 
the insurers about any need for changes to their insurance policies and make an 
informed decision. However, the Insurance Council of Australia suggests that the 
coastal risks of storm surge, coastal erosion and gradual sea level rise are excluded by 
many general insurance policies in Australia and the consumers need to be familiar 
with their policies and be aware what risks the policies would not respond to (Insurance 
Council Australia, 2013). Therefore, the insurance issue will need to be addressed on a 
case-by-case basis and will depend on a number of factors, including the vulnerable 
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infrastructure that needs to be protected, cost-benefit analysis of protecting a piece of 
infrastructure compared with abandoning it, and the likely vulnerability of that 
infrastructure. For further information, see The Geneva Association, (2009), Gero, 
(2007) 
5.8 Planning 
Local governments in Australia play a crucial role in land use planning and 
development. Councils develop strategies to build community infrastructure, use 
planning instruments to guide their land use and zone development, and apply the 
planning instrument on a day-to-day basis. The Planning Department’s role is to ensure 
reasonable compliance with legislation and regulations, which provides it with an 
excellent opportunity to improve the community’s resilience to the impacts of climate 
change. This research has identified a number of planning issues, which either need to 
be addressed, or to be considered, to maximize an LGA’s adaptive capacity to the 
impacts of climate change. 
PLAN 1: Adaptation in planning strategy 
Climate change adaptation should not be seen as a separate project or program; rather, 
it needs to be considered as an integral part of strategic planning. Integrated planning 
takes into account all economic, social and environmental costs and benefits, and helps 
to determine the most appropriate options and helps to plan a suitable course of action. 
This is done by ensuring that all departments and stakeholders that are likely to be 
affected by a certain event, take part in the planning process. 
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Draft framework element:  Climate Change Adaptation needs to be 
incorporated into LGA’s strategic planning and be a part of the 
integrated planning framework. 
City of Melville Feedback: Climate change has been considered as an area of interest in 
the City of Melville’s Corporate Plan 2012-16. The City is already involved in a 
number of climate change mitigation activities such as promoting public transport 
through the use of Smart Rider for staff, incorporating bike paths on roads, supporting a 
green team in the City, etc. The City undertook a community consultation during the 
development of the Strategic Community Plan, which emphasized the importance of 
addressing climate change impacts to the City and the community. 
The City has an integrated planning system; for example, planning applications where 
applicable, are sent for review and comment to relevant external agencies such as the 
Department of Environmental Regulation (DER), Main Roads, etc. If necessary, 
applications are also sent for review and comments to other internal departments. 
However, this is not an automatic process and is done on a case-by-case basis. 
City of Mandurah Feedback: The City of Mandurah recognises that climate change 
adaptation needs to be incorporated into corporate strategies to ensure that planning and 
development include an assessment of climate change impacts where applicable. The 
City’s Corporate Strategy outlines the importance of climate change adaptation and 
suggests consideration of climate change impacts/risks where applicable. The 
Corporate Strategy also allows the City to allocate relevant funding in the 
corporate/divisional budget. The City also recognises that Climate Change Adaptation 
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is particularly important for the City of Mandurah as it is a water-based city. Climate 
change is already included in the City’s Integrated Planning Framework, which helps 
them to review, consult and report on climate change risks and relevant measures 
during any planning process. 
Discussion: Climate change has been recognised in both Cities and has been included 
in the Strategic Plan. The community consultations that were undertaken for the 
development of these Plans also put strong recommendations for the Cities to address 
climate change. This framework element is appropriate for local governments.  
PLAN 2: Planning response – Coastal Development Setback 
Coastal Development Setback or Coastal Setback, in short, refers to the horizontal 
distance that should be maintained between the coastal foreshore and any development 
in that area. The Coastal Setback is calculated as the sum of three components – (i) 
Component for acute erosion, (ii) Component for historical trend, and (iii) Component 
for sea level rise. While the third component is set by the State Planning Policy, based 
on the available scientific information (WAPC 2003) and is constant within the State 
jurisdiction, the first two components will vary with location. 
Draft framework element: Local governments should be proactive to identify 
and ensure that coastal erosion data are accurately estimated and 
include an adequate margin for error. They should also liaise with 
the State Government so that the third component (sea level rise 
factor) is reasonably represented, based on the latest scientific 
information.   
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City of Melville Feedback: The City of Melville does not have a coastal boundary as 
such, however, it does have properties with river frontage (e.g. in Applecross). The 
development requirement in relation to the impacts of the river on property and vice 
versa (e.g. to prevent swimming pool water from going into the river) is administered 
by the Swan River Trust. Applications for such developments, when received by the 
City, are forwarded to the Swan River Trust to ensure compliance with their 
requirements. The City does not directly deal with the Coastal Development Setback. 
City of Mandurah Feedback: The City of Mandurah requires every coastal 
development to accurately estimate and implement a coastal development setback in all 
development applications, in accordance with the State Planning Policy (SPP) 2.6. The 
City currently does not have a coastal monitoring program and thus relies on published 
data for the historical trend of erosion. The City recognises that it would be beneficial 
to introduce a coastal monitoring plan in future, as that would provide more reliable 
data on historical coastal erosion to calculate more realistic Coastal Development 
Setbacks.  
The City believes that it is possible to apply legislation to ensure that the developments 
are undertaken with correct coastal development setbacks. However, application of 
such legislation would only be possible for new and proposed developments. It would 
be very difficult to apply the laws to existing developments as such enforcement may 
mean that the property would need to be removed, which the City may not be in a 
position to do. 
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Discussion: While the LGAs make efforts to ensure that the Coastal Development 
Setback (CDS) is accurately calculated and implemented by the developers, they rely 
on external data for historical erosion. It is believed that regional data may not be as 
accurate as site-specific erosion data, therefore it would be better for the LGAs to have 
a coastal monitoring program that would generate site specific information to help 
calculate CDS for each development site. Consequently, this framework element needs 
to also suggest undertaking a coastal monitoring program to generate historical coastal 
erosion data. The LGAs have been found to be using the information from the State 
Planning Guideline for Sea Level Rise (SLR), which is appropriate provided the State 
Government reviews and updates that information. 
PLAN 3: Planning response – Urban Heat Island effect/Heat Stress 
The Urban Heat Island (UHI) refers to localized warming due to the local decrease in 
the earth’s albedo due to urban development, which results from large amounts of 
paved and dark coloured surfaces like roads, roofs and car parks. The UHI effect is one 
of the emerging issues of concern in modern urban design and local governments have 
a major role to play in minimizing it. 
Framework element: LGAs should introduce “sustainable urban 
development” which incorporates innovative design aspects in urban 
areas, including increased vegetation, integrated water bodies, 
living walls, low heat absorption pavements and pathways, green 
roofs, and highly reflective coloured roofs. These features of Urban 
Development help to reduce the Urban Heat Island (UHI) effect. 
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City of Melville Feedback: The City of Melville is aware of the UHI effect and the City 
is in the process of addressing this issue in a number of ways. The City has a mandatory 
landscape requirement of 10-25% of the land area for commercial developments and 
50% open space on most residential properties. Recent feedback from commercial 
property developers indicate that 10-25% is too much to leave for landscape. The City 
has therefore adopted a new Non-Residential Development policy allowing commercial 
property owners to compensate for a shortfall in the minimum requirement with other 
forms of landscape e.g. green roof, living wall, etc. The City is also working on other 
initiatives, which would have roles to play in addressing UHI, such as reflective roofing 
policy, strategic development of public open space, etc. 
The City does not have a sustainable urban development plan. However, the City 
requires each development to comply with special building and landscape requirements 
that are applicable for that area. The City is also investigating the effectiveness of 
developing a policy where inclusion of special features like PV panels, and a rain water 
tank in the building application can make the applicant eligible for possible exemptions 
from planning requirements such as plot ratio, open space etc.  
City of Mandurah Feedback: The City of Mandurah is fully aware of the Urban Heat 
Island Effect and its potential effect on the City and its community. The City has started 
building its capacity in this regard by examining the possible issues that the City may 
face. It is in the process of hiring a part-time officer to investigate the impacts of UHI 
and extreme heat waves on the City’s operations and development, and on the 
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community. This work is expected to provide an understanding of the issues that the 
City would need to undertake to address UHI.  
Although the City does not have a ‘sustainable urban development policy’ yet, it is 
currently looking at some aspects, such as green walls in the City precincts, which 
would be part of its effort to address UHI.  
Discussion: LGAs have started to take action to address the Urban Heat Island Effect 
but the actions that are being undertaken by the LGAs are  not systematic and do not 
necessarily cover the whole picture. However, in the absence of a consistent planning 
policy such as ‘Sustainable Urban Development” the Cities lack the knowledge about 
which activities and what planning should be undertaken to deliver an effective 
response to the UHI effects. Therefore, this framework element is appropriate and 
needs no change. 
PLAN 4: Planning response – Bushfire 
Bushfires, which cause huge destruction of lives and property, are one of the historical 
environmental problems of Australia. The occurrence of bushfires is predicted to rise as 
the climate changes and the situation may worsen over time. Local governments usually 
have bushfire policies integrated into their key planning and decision-making. 
However, it is necessary to assess the adequacy of current policies and measures, and to 
ensure an effective management response to bushfires. 
Draft framework element: LGAs need to identify areas that are prone to 
bushfire and designate them as bushfire prone areas. All new 
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suburban developments and rural residences within bushfire prone 
areas should be subjected to bushfire risk assessments. A Special 
Building Code should be introduced in bushfire prone areas to help 
reduce the severity of damage in the case of a fire in the area. 
Landscapes should be designed, keeping in mind the risk of bushfire; 
for example, street tree species with low bark and leaf flammability 
should be chosen to reduce the impact of fire.  
City of Melville Feedback: The key risk areas of the City in relation to bushfire are the 
reserves and their surroundings. The City does not suggest a special building code (this 
is administered by the Building Code of Australia) but provides firebreaks between the 
reserves and nearby properties. The City does not have areas that can be declared as 
designated bushfire prone zones.  
City of Mandurah Feedback: The City of Mandurah has commenced undertaking 
measures to build effective bushfire management responses. The City Council, in its 
meeting held on 23 April 2013, approved an amendment to the Town Planning Scheme 
No. 3, which will allow the Council to identify and declare designated bushfire prone 
zones and specify special development requirements for such zones. The specific 
actions that the City would/could take in the designated bushfire zone include: 
• Change the bushfire protection policy in these zones, 
• Specify building protection measures in those particular areas, 
• Amend the Town Planning Scheme to reflect the new bushfire policy in the 
designated areas, and 
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• Ensure that property owners assess the Bushfire Attack Level (BAL) and take 
necessary action to reduce risk to the recommended level for that zone. 
The possibility of the introduction of a special Building Code for the designated 
bushfire prone zone was discussed. The City advises that the Building Code is 
governed/administered by the Building Code of Australia (BCA) and the City has no 
authority to alter the Code. The best way to address this issue would be through the 
Town Planning Scheme.  
Discussion: Identification and designation of bushfire prone areas have been seen as 
very important by the LGAs and activities are already underway in this regard. 
Although policy varies from one LGA to another, the designated bushfire areas usually 
require that the properties in these areas need to be built with sufficient protection 
features for bushfires such as a special building envelope, low flammable landscape, 
etc. However, modification of the Building Code is not a possible action for the LGAs, 
as this is only done by the Building Code of Australia (BCA) Board; local governments 
do not have the authority to do it. Enforcement of special building requirements in 
designated bushfire areas is best done by amending the Town Planning Scheme, and 
this is already being done by some LGAs. This framework element thus needs to be 
modified to respond to the above issues. For further information see CSIRO (2011b) 
and Ramsay and Rudolph (2003) 
PLAN 5: Planning response – Emergency Management 
Emergency management in Australia is largely the responsibility of the State 
Government. For example, the Department of Fire and Emergency Services (DFES) of 
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Western Australia provides all necessary services in the case of an emergency including 
bushfire and flood. 
Draft framework element: Local government’s responsibility in relation to 
emergency management is limited and should coordinate with the 
State agencies to effectively implement the services. However, Local 
governments should ensure that appropriate adaptation measures 
are undertaken in all areas under their control so that the impacts of 
climate change are greatly reduced in the event of a disaster such as 
a fire or a flood. 
City of Melville Feedback: The Climate Change Adaptation plan has identified 
emergency management as one of the key areas that the City will need to address. The 
Manager of Operations has been assigned the responsibility of coordinating activities 
with the Emergency Management Team to review emergency response plans for 
additional risks associated with climate change. The review is expected to inform the 
City on how to cope with the increased number and severity of emergency events due 
to climate change. 
The Environment Maintenance Coordinator regularly meets with the WA State 
Department for Fire and Emergency Services (DFES) to discuss issues related to 
bushfire and other emergency management plans. 
City of Mandurah Feedback:  The City of Mandurah works closely with the Volunteer 
Bushfire Brigade which attends to emergency events such as bushfire. The State’s Fire 
and Emergency Services takes over from the Volunteer Bushfire Brigade if needed. 
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The City of Mandurah suggests that installation of adaptation measures to reduce the 
vulnerability of any property/infrastructure will depend on a range of issues such as 
how vulnerable it is, how much funding is required to fix it and if the City has access to 
that funding, whether it is reasonable to spend resources to reduce the vulnerability or 
to abandon it, etc. The City of Mandurah has undertaken a range of initiatives to reduce 
the vulnerability of its systems and the community during the event of an emergency. 
For example, the City has developed a brochure containing information on protection 
from extreme heat waves and has disseminated this information throughout the 
community. It is believed that this information will better prepare the community and 
help protect it, particularly the aged group, when there is an extreme heat wave event. 
Discussion: LGAs suggest that local governments have more to do in the case of an 
emergency than is set out by the State Emergency Management Act. This includes 
being the first to arrive at an emergency site, and being the key contact point for the 
community in an emergency. Installation of adaptation measures to reduce the damage 
to lives and property may be possible but it will need to go through the Council’s 
investment decision process. This framework element also needs to include the need for 
review of the plan on a regular basis. For further information, see Western Australia 
(2005), DFES (2012) and DCC (2009b). 
5.9 Networking 
Networking is seen as an effective way to adapt to the impacts of climate change, as it 
increases the capacity of a community to adapt to climate change. As climate change 
impacts cross local government boundaries and become regional issues, it makes more 
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sense to work in collaboration with neighbouring LGAs. Also, in some cases, 
adaptation activities are too difficult or expensive for one LGA acting alone and require 
a collective effort to implement. Regional scale adaptation tends to benefit from a long-
term, regional perspective as well as from improved coordination among scientists, land 
managers, politicians and conservation organisations. Networking helps to share 
resources, information and skills among partnering LGAs, and at the same time allows 
them to address regional issues. However, there are some issues to note about 
networking, and these are discussed in the following sections. 
NET 1: Regional partnerships of LGAs 
As local government authorities have similar organisational and operational 
frameworks, they are in a good position to develop partnerships with neighbouring 
LGAs to implement adaptive responses to the impacts of climate change. 
Draft framework element: Local governments should develop partnerships 
with neighbouring LGAs to address regional climate change 
adaptation and to take advantage of a number of opportunities, 
including sharing resources, developing a larger knowledge base, 
creating a stronger voice as a group, and the possibility of attracting 
larger grant funding. 
City of Melville Feedback: The City develops partnerships to address regional 
problems. For example, the City has joined the South West Group to address regional 
issues including natural resources management, coastal erosion and climate change 
adaptation. The South West Group is a partnership of the Cities of Cockburn, 
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Fremantle, Melville, Rockingham and the Towns of East Fremantle and Kwinana. The 
Group takes an integrated approach to regional development and promotes sustainable 
economic growth for the benefit of local communities (South West Group, 2013).  The 
development of partnerships with neighbouring cities will depend on many factors and 
will be considered on a case-by-case basis. 
City of Mandurah Feedback: The City of Mandurah recognises the importance of 
partnership and reported that the City is already in a number of partnerships to help 
address regional issues. The existing partnerships in the climate change area include: 
• Peron Naturaliste Partnership (PNP) program – this program aims to provide a 
regional mechanism to facilitate effective and timely adaptation responses to 
climate change. The City partners with eight other local governments between 
Cape Peron and Cape Naturaliste in the southwest of Western Australia whic 
recognise the potential vulnerability of this coastline due to climate change 
(PNP, 2011); 
• Peel-Harvey Local Adaptation Project in the Peel region – this project is a 
strategic initiative of five local governments in the region which aims to identify 
the key issues related to climate change impacts in this area so as to develop a 
policy framework to address those issues (Peel-Harvey Catchment Council, 
2012); and 
• Mosquito Control Project – the City of Mandurah is a member of the Peel 
Mosquito Management Group which undertakes an ongoing program to reduce 
mosquito populations for residents and visitors. The City notes that this is an 
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example of a problem where the issues cross local government boundaries and 
believes it is essential that the neighbouring local governments work 
cooperatively to achieve positive outcomes. This partnership has been in place 
since 1991 and is the largest mosquito management partnership of this type in 
Western Australia (City of Mandurah, 2012). 
The City also fosters networking and education activities among young people on 
climate change issues and partners with local schools to deliver this program.  
Discussion: LGAs recognise the importance of addressing regional climate change 
adaptation issues in collaboration with other LGAs. They have developed a number of 
partnerships to address regional issues in relation to both climate change adaptation and 
other matters. Therefore, this framework element is appropriate and needs no change.  
NET 2: Common interest  
It is important that members of a partnership should have common interests. 
Willingness to undertake climate change adaptation activities would not be enough to 
constitute a common interest, rather it has to be a specific area of adaptation, for 
example to address coastal inundation of low-lying land shared by the participating 
LGAs. The ability to support a collaborative effort varies significantly and is partly 
dependent on the size of the LGAs. There is considerable disparity between LGAs in 
terms of size, resources and the issues they deal with. While there are some common 
issues among all LGAs, there are also many different specific considerations and 
priorities for large and small LGAs. 
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Draft framework element: Partnership initiatives should only cover the 
common interests of the participating Councils. A partnership that 
consists of Councils with varied interests in climate change 
adaptation is likely to fail because, at some point each Council will 
prefer to refocus and divert the partnership to their specific interests, 
and the network would begin to collapse. Different sizes of Councils 
have different priorities and they also differ in resources. This can 
cause difficulty in managing resources for a partnership, as well as 
pose a barrier to achieving the expected outcome.  
City of Melville Feedback:  The key driver of developing and maintaining an effective 
partnership is the ‘common interest’, i.e. the issue the partnership will aim to address. 
Each member will need to have a need and interest in this common issue. 
City of Mandurah Feedback:  The City of Mandurah suggests that the issues that are 
important for a successful partnership include: 
• Political desire and commitment of the City/Shire to achieve the goal set by the 
partnership agreement; 
• Positive attitude and “buy-in” by the senior management e.g. Executives and 
Elected Members; and 
• A common interest or a pressing issue that the partnership will need to address. 
A partnership may contain Cities/Shires of different sizes and the partners may differ in 
resources and in capacity to deal with the problem. The City of Mandurah advises that 
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this does not seem to be a factor that will hinder the success of partnership, as 
individual contributions to the partnership are worked out based on the size and 
capacity of the partners. 
Discussion: LGAs agree that having a common interest in the partnership is extremely 
important to maintaining an effective partnership. It is also suggested that the 
participating LGAs should have similar levels of political commitment to address the 
issue and not participate solely because of their location within the region. However, 
the relative size of the LGAs is unlikely to pose any difficulty as the contributions from 
LGAs to the partnership are usually determined on the basis of their size.  
NET 3: Resource sharing 
Climate change adaptation activities often are high cost initiatives, which in some 
LGAs may appear as a significant investment that may be difficult to make. As most 
climate change risks are regional in nature and cross local government boundaries, it is 
worthwhile to explore partnership opportunities where the cost of the action can be 
shared. Partnerships also provide opportunities to bring together diverse experiences 
and expertise, which significantly increase the capacity of the group to implement 
adaptation measures more effectively than by doing them individually. 
Framework Element: Partnering with other LGAss and/or agencies is a very 
effective way of reducing financial barriers, as the partners can share 
the cost of climate change adaptation. Partnerships should also be 
developed to benefit from shared knowledge and experiences, which 
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are keys to developing and implementing effective adaptation 
programs. 
City of Melville Feedback: The City recognizes the importance of working together 
with other LGAs, as this can provide opportunities to share financial resources to 
reduce the cost of adaptation measures as well as benefiting from the larger knowledge 
base that would be brought to the partnership by different participants. 
City of Mandurah Feedback: The City suggests that partnerships need to be 
developed to work on climate change adaptation, particularly when addressing a large 
regional issue, as it helps to share the investment. The City has been involved in such 
partnerships e.g. the PNP, where the cost is being shared by the participating LGAs. 
The PNP program has also brought together a large number of people with various 
levels of expertise working in this area. Also the group collectively offers multi-
disciplinary expertise, which is very useful for implementing adaptation measures. 
Discussion: The LGAs are in agreement that partnerships help to reduce the individual 
cost of adaptation measures when it comes to addressing regional issue. Also, 
partnering with different LGAs helps to increase the knowledge and capacity of the 
group, which is very useful for implementation of adaptation measures. 
NET 4:  Larger financial opportunities 
Partnerships may offer better financial opportunities. Grant funding applications from a 
group of LGAs usually have higher chances of being accepted as partnership projects. 
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There is a higher chance of success when partnership applications address regional 
issues. 
Draft framework element: Collaborative projects, involving a number of local 
government authorities, have greater chances of attracting grant 
funds. This is because they can address issues that are of concern to 
a large section of the population, which provides the grant agencies 
with a good case for investing their money. Also, such projects have 
a greater chance of success as there is a larger pool of resources to 
draw on (i.e. human resources, financial resources and knowledge 
base).  
City of Melville Feedback: The City believes that bids for funding submitted by a 
partnership have higher chances of success compared with those submitted by 
individual Cities. Partnership also offers economies of scale of action on climate 
change adaptation. 
City of Mandurah Feedback: The City of Mandurah believes that a partnership has the 
ability to attract larger funds. For example, the Peron Naturaliste Partnership (PNP) 
program, which contains a group of nine Cities and Shires, has been successful in 
receiving a significant amount of Federal Government funding. The City also suggests, 
from the experience of the PNP program, that a partnership offers a range of other 
benefits, such as building a better relationship among the partners by identifying and 
addressing common issues in the region; and successfully developing a regional 
communication strategy.  
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Discussion: The LGAs agree that the partnerships have the capability of attracting 
larger funds and this has been experienced in a number of instances. So, this framework 
element needs no change. 
NET 5: Partnership to influence policy development 
Partnerships of LGAs have a stronger voice and may help to influence policy 
development at State or national levels. Limited information is available in this regard, 
however, discussions with LGAs would attempt to clarify this issue. 
Framework element: Partnerships can address regional issues and thus have 
a stronger voice, which should be used effectively to influence policy 
development at higher levels of government (i.e. State or Federal). 
City of Melville Feedback: The City does not have any experience in partnerships that 
have influenced policy development.  
City of Mandurah Feedback: The City recognises that it is possible to foster policy 
development when the Cities and Shires work together in partnership to achieve a 
common goal.  
Discussion: While there are examples where some LGAs have used climate change 
adaptation policy of other partnering LGAs as templates and to develop their own 
policy, there is no definite experience where the partnerships were able to influence 
policy developments at higher levels of governments. The LGAs are also not sure 
whether this could be possible through a regional partnership. The policy development 
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is usually done through the State or National Association of Local Governments and 
not by a regional partnership. This suggests that this framework element be deleted. 
5.10 Funding 
Lack of funding has been identified in this research to be one of the major barriers for 
local governments in undertaking climate change adaptation measures. Local 
governments are seriously resource poor and they tend to focus their activities on the 
immediate needs of the community. The following issues have been noted in relation to 
funding. 
FUND 1: Focus on internal funding 
As stated earlier, LGAs are resource poor. In addition, climate change adaptation is not 
seen as a high priority activity in many LGAs. Therefore, external funding would 
greatly assist LGAs to undertake climate change adaptation. However, reliance on 
external grant funding should be treated with caution, as such funding is highly 
competitive and recurrent funding over an extended timeframe is very unlikely. Also, 
funding agencies often focus on research projects instead of encouraging long-term 
institutional change. Such funding may fail to provide for an on-going climate change 
adaptation effort in LGAs. 
Draft framework element: Local Governments should not focus on external 
funding for implementation of climate change adaptation, as this 
funding is limited and no recurrent funding is available.  
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City of Melville Feedback: The City has been undertaking mitigation and adaptation 
activities where possible using its internal source of funding. However, external 
funding may be necessary for undertaking larger activities such as those that would 
require significant capital works. 
City of Mandurah Feedback: While the City uses its internal funding for small scale 
mitigation and adaptation activities, external funding is critical for large projects, which 
need a significant amount of investment and are beyond the financial capacity of the 
City. For example, the City is investigating the opportunity to install a Geothermal 
Plant for its Recreation Centre, which would need an investment of about AUD 3.5 
million and the City is unable to commit to the whole funding. The City is also 
considering the installation of a heat pump at the Performing Arts Centre, which also 
needs an investment beyond the City’s capacity. 
The City is in the process of hiring a part-time officer to investigate the impacts of the 
Urban Heat Island (UHI) on the City’s operations and development and on the 
community. This work is expected to provide an understanding of the issues that the 
City would need to undertake to address UHI. However, external funding would likely 
be necessary to implement the measures/projects that would reduce the UHI effect.  
Discussion: LGAs are already implementing smaller adaptation and mitigation 
activities using their own funds. However, they will seek to explore funding 
opportunities for installation of larger adaptation measures requiring significant capital 
works. This framework element has been found to be logical, as it suggests reducing 
the focus on external funding and increasing the use of internal funding.  
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FUND 2: Budget allocation for climate change 
Draft framework Element: Councils should create a separate climate change 
adaptation budget, which can be used to implement climate change 
adaptation measures. The funding allocation would be easier to 
obtain if climate change is given corporate and strategic 
consideration. 
City of Melville Feedback: Budgets for implementation of climate change adaptation 
measures are allocated in divisional/service unit budgets against assigned tasks for that 
division/service unit. For example, Asset Management has a separate Sustainability 
Budget that helps to implement sustainability features in the City such as installation of 
solar photovoltaic (PV) panels, replacing traditional streetlights with Light Emitting 
Diode (LED) lights, etc. 
City of Mandurah Feedback: Adaptation measures are not seen as a separate activity 
in the City of Mandurah. Individual divisions consider adaptation as part of their day-
to-day operations and allocate funds in their own budget. Climate Change Adaptation 
has been considered as one of the key features of the Community Strategic Plan that is 
being developed. Community consultation for the development of this Strategic Plan 
focused on key environmental issues including management of natural resources and 
climate change. This ensures that the City will need to allocate funds to implement 
adaptation measures to satisfy the requirements of the Community Strategic Plan. 
Discussion: The Cities suggest that budget allocation to implement climate change 
adaptation and mitigation activities is done at the service/divisional level. It is the 
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responsibility of the unit/business unit manager to request an allocation of funding for 
these activities as part of their budget approval process. It may not be practical for the 
LGAs to create a separate climate change budget for the use of all departments for 
adaptation and mitigation purposes. This framework element needs to be modified to 
suggest making allowances in service/divisional budgets instead of creating a separate 
climate change adaptation fund. For further information, see Measham et al., (2010), 
Crabbé and Robin, (2006). 
5.11 Implementation 
This research has identified several issues that should be considered for the effective 
implementation of a climate change adaptation plan in local government. They include 
establishing a working committee, developing an implementation plan that shows the 
progress of the work, setting up key performance indicators to measure the success of 
implementation, and ensuring regular monitoring and evaluation. An implementation 
plan helps to ensure that a program is implemented on time, within budget and in line 
with its goals and objectives. A detailed time schedule showing the activities and 
progress line for each activity would be helpful to track the progress of implementation. 
An example of an implementation plan is provided in Appendix 5.1. This 
implementation plan has two different components – (i) the program overview, and (ii) 
progress of the program. This plan can be very useful for reporting to Council, during 
Council meetings, as it provides a quick overview of project activities and their 
individual and overall progress. 
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IMP 1: Implementation plan - Milestones 
Implementation of climate change adaptation would work better if milestones were 
incorporated into the implementation plan. The need to achieve milestones would 
ensure that the project activities were completed on time and according to the plan. 
Milestones would also help to ensure that project goals/objectives were met. 
Draft framework Element: LGAs should include milestones in the 
implementation plan to better achieve project goals. Examples of 
milestones for climate change adaptation may include the following. 
It is noted that milestones will vary, based on each Council’s 
strategic plan and the nature of the project undertaken. 
• Milestone 1: Obtain top management commitment. Recognise 
climate change risks as corporate business risks.  
• Milestone 2: Communicate climate change risks and need for 
adaptation across all departments. Include climate change 
adaptation in all planning and decision-making. 
• Milestone 3: Explore and formalise networking opportunities 
• Milestone 4: Explore funding and make applications – for both 
external grants and internal budget 
• Milestone 5: Develop an adaptation strategy and implementation 
plan.  
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• Milestone 6: Monitor and evaluate implementation and update 
the plan annually. 
City of Melville Feedback: The City of Melville believes that defined milestones are 
necessary to effectively undertake a project activity or to implement a plan/strategy. 
The current version of the Adaptation Action Plan is lacking milestones which makes it 
very difficult to track the progress of implementation of the activities. 
City of Mandurah Feedback: The City advises that it is very difficult to define 
milestones for implementation of climate change adaptation measures and the danger is 
that by setting milestones for implementation, the chances of mal-adaptation may be 
increased. Milestones could be set in regards to completing certain studies to inform the 
City on the best measures to take for implementation, but in many cases the actual 
implementation of measures may change as better technology/information is 
discovered. 
Discussion: Different suggestions were made by the LGAs in relation to setting 
milestones to help track implementation of the Adaptation Plan. While it can be argued 
that setting milestones for implementation of the adaptation plan may not work well, as 
the implementation of specific activities will depend on the context and availability of 
resources, it is a commonly accepted best practice for every plan to have milestones so 
as to ensure implementation according to an agreed timeframe. Therefore, it is decided 
to leave this framework element unchanged.  
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IMP 2: Implementation plan – performance indicators 
The use of performance indicators is a very effective way to assess the implementation 
of a program or strategy. Performance indicators allow us to determine the progress or 
success of a program against a set of goals. 
Draft framework element: It is necessary to develop a set of performance 
indicators against which the effectiveness of adaptation activities 
can be measured. Performance indicators allow us to determine the 
progress or success of a program against a set of goals.  These 
indicators can include, for example: 
• Percentage by which Council’s carbon footprint is reduced; 
• Percentage of Council’s budget dedicated to specific climate change 
research initiatives; 
• Percentage of government funding and grants received by Council 
for climate change initiatives; 
• Percentage increase in Council staff enquiries for climate change 
related information and awareness; and 
• Extent to which each of the major objectives of the adaptation 
strategy has been completed. 
City of Melville Feedback: The City uses performance based indicators. For example, 
the environment team has developed a set of Key Performance Indicators (KPIs) for 
sustainability measures such as energy consumption, water consumption, etc. These 
KPIs are reported at biannual Business Management System Management Reviews. 
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City of Mandurah Feedback: The City practices setting performance-based indicators 
to monitor and evaluate implementation of programs. It is a requirement under the 
City’s Corporate Strategic Planning Process to have performance-based indicators for 
projects that the City undertakes.  
Discussions: LGAs have generally agreed that it is important and possible to use KPIs 
for the implementation of the Adaptation Plan. Therefore, this framework element is 
left unchanged. 
IMP 3: Working committee 
It is essential to establish an implementation committee involving staff from different 
departments (e.g. Planning, Finance, Parks and Gardens, Community Services, 
Technical Services and Environmental Health) and one or two Councillors. This will 
ensure that the work is progressing well and help with shared responsibilities, and also 
will make it easier when it comes to seeking departmental contributions and cross-
departmental communication. 
Draft framework element: Establish a working committee to oversee the 
implementation of the adaptation program. The committee should 
include a range of staff and stakeholders whose activities/services 
are likely to be affected by the impacts of climate change.  
City of Melville Feedback: It would be beneficial to have a working committee to 
oversee the progress of the implementation of the adaptation plan and the City is 
currently in the process of establishing one. 
257 
 
City of Mandurah Feedback: The City establishes and works closely with working 
committees where possible to effectively undertake programs. For example, the City 
has a good working relationship with representatives from the Department of Water to 
discuss groundwater issues. 
Discussions: LGAs agree that the establishment of working committees is a good idea 
to oversee the progress of implementation of a project or a plan. As adaptation is a 
cross-sectoral issue, the working committee would require participation by members 
from different departments. This framework has been found to be appropriate and needs 
no change. 
IMP 4: Monitoring, evaluation and reporting 
The success of any program greatly depends on regular monitoring of its effectiveness 
and assessing if there is any need for modification of the program or how it is being 
delivered. Implementation of a climate change adaptation plan/strategy needs to be 
monitored regularly and evaluated to ensure that it is in line with Council’s goals and 
objectives. 
Draft framework Element: The monitoring and evaluation plan should be 
included in the implementation plan and should be reviewed 
regularly and the results should be reported annually to the Council. 
LGAs should consider regular audits of the program – an annual 
internal audit and an external audit every 5 years. Such audits would 
ensure that the work progress that is reported to Council is accurate 
and the plan represents current best practice. 
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City of Melville Feedback: The City suggests that monitoring and evaluation of the 
implementation of the plan is essential and is applicable for the Adaptation Plan. The 
City’s Environmental Management System (EMS) requires all environmental plans to 
be regularly monitored, and this is then annually audited as part of the EMS framework. 
City of Mandurah Feedback: Monitoring and evaluation of the City’s climate change 
adaptation plan will be undertaken as part of the City’s risk management process. The 
risk review process will ensure that the progress of implementation of adaptation 
measures is regularly monitored and evaluated.  
Discussion: LGAs have suggested that it is possible to implement a monitoring and 
evaluation process and that some annual processes are already in place. However, the 
Cities will need to assess the need for a 5 yearly external audit process and the ability to 
do this may significantly vary between LGAs. Therefore, it has been decided to leave 
this framework element unchanged, as some LGAs may be able to implement both of 
the audit processes, while some may implement only the internal audits. 
IMP 5: Review and update adaptation plan 
Climate change information is dynamic and this requires regular updating of the 
adaptation plan. For example, most of the State Governments in Australia have changed 
the sea level rise information in the State Planning Policies. The local climate change 
adaptation plan needs to be modified to reflect these changes. Therefore, it is important 
that the adaptation plan is regularly reviewed and updated with the latest scientific 
information and government policies. 
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Draft framework element: The adaptation plan should be reviewed regularly, 
particularly when there is updated scientific information available. 
This will ensure that the adaptation plan reflects the most recent 
developments in climate change science, technology and policy.  
City of Melville Feedback: Every document in the City of Melville needs to have a 
review/update plan, by default it is every two years. However, the update/review can be 
done at any time, based on the need to do it. Review of the adaptation plan currently 
falls within the City’s Environmental Management System (EMS), which is reviewed 
annually. However, as the adaptation plan was not developed through a community 
consultation process, the City does not believe that there would be any benefits of 
reviewing this version of the plan. 
City of Mandurah Feedback: The City of Mandurah has an existing process by which 
policies are reviewed at regular intervals, as per the reviewing interval identified in the 
policy. The City’s climate change response plan indicates that review is needed as 
certain information becomes available, e.g. the IPCC Fifth Assessment or any other 
significant publication. The City believes that it is possible to have the climate change 
adaptation implementation plan externally reviewed every five years. 
Discussion: LGAs suggest that it is practical to review and update the Adaptation Plan 
on a regular basis. In fact, the review plan of a document or plan is usually mentioned 
within the document itself, along with the name of the position responsible for 
reviewing it. Therefore, this framework element is appropriate and needs no change. 
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5.12 Final framework 
The following section presents the final elements of the framework. Feedbacks from the 
two LGAs who participated in the validation process have been taken into account and 
the draft elements have been modified to reflect those feedbacks. Table 5.1 lists the 
issues that need to be considered to improve the adaptive capacity in each of the areas 
identified namely Communication, Governance, planning, networking, funding and 
implementation. Figure 5.2 provides an overview of steps involved in this process 
including some further details on what the issues are that need to be considered. A more 
detailed version of the Framework has been enclosed in Appendix 5.2. 
Table 5.1: Final version of the framework 
Framework 
area 
Code Framework elements 
Communication COM1 New policies need to be communicated across all 
departments of an LGA as well as to the community. 
This will ensure that the policy is considered in all 
planning and development. In addition, this will 
minimize community criticism and reduce the need for 
further discussion. 
COM2 Arrange special briefing sessions for Councillors to 
inform them that it is essential to address climate 
change risks and that adaptation is vital to reduce the 
vulnerabilities of the LGA’s operations and planning 
to the impacts of climate change. 
COM3 Increase community awareness about climate change 
risks and adaptation requirements to influence the 
Council’s policies. 
COM4 Climate change risks and adaptation plans need to be 
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appropriately communicated across all departments of 
a LGA. Note that climate change risks are not too big 
to be dealt with by LGAs and therefore, should not be 
left exclusively to State or Federal Governments. 
Climate change should not be communicated or 
considered as ‘green’ activities. Experts have warned 
that such thinking would undermine the importance of 
climate change risk assessment. Climate change risks 
are corporate business risks and should be addressed as 
such. 
COM5 LGAs should collaborate with universities and 
research institutes to identify specific climate change 
impacts and relevant adaptation measures, and liaise 
with State/Federal Governments to bring about 
required changes to policies. While the LGAs should 
define the objectives of the research to ensure it 
addresses the needs of the Council and the community, 
the researchers need to ensure that the research is 
conducted on the basis of the best available 
information and is not unduly influenced by the LGA. 
COM6 LGAs need to clearly understand the difference 
between mitigation and adaptation so as to ensure that 
the LGAs are clear about what the adaptation measures 
are and why they are so important for LGAs to 
implement. Unless there is sufficient knowledge to 
clearly distinguish adaptation from mitigation, it is not 
possible for LGAs to consider adaptation in planning, 
development and operations. 
Governance GOV1 LGAs need to recognise that climate change adaptation 
is a cross-sectoral issue and this needs to be 
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incorporated into strategic planning; climate change 
risks are corporate business risks and so climate 
change needs to be housed in a department with a 
higher level of authority (e.g. planning, corporate 
services, etc.); and where applicable, climate change 
risks should be incorporated into the business risk 
register and they should be managed together. 
GOV2 Local governments need to take ownership of local 
level climate change adaptation (and mitigation) 
activities. 
GOV3 Local government staff members need to be trained in 
climate change risk management, adaptation planning 
and implementation of adaptation measures. 
 GOV4 LGAs need to lobby State and Federal Governments to 
create supportive legislation to enforce climate change 
adaptation within a LGA’s jurisdiction. 
GOV5 Local governments need to consider the legal 
consequences of not taking action on climate change 
risk management. There are ample examples in 
Australia and overseas where local governments were 
held responsible for not appropriately considering 
climate change risks in their planning. 
GOV6 LGAs need to check with insurance companies to get a 
clear idea about the coverage of existing insurance, 
particularly in relation to severe climate events. They 
should also investigate the possibility of 
implementation of adaptation measures to maximise 
the coverage of insurance while keeping the cost of 
premiums low. 
Planning PLAN1 Climate Change Adaptation needs to be incorporated 
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into LGAs’ strategic planning and be a part of the 
integrated planning framework. 
PLAN2 Local governments should be proactive in identifying 
and ensuring that coastal erosion data are accurately 
estimated and include an adequate margin for error. 
Implementation of an ongoing coastal monitoring 
program is highly recommended to collect site specific 
coastal erosion data, which would help to determine 
the CDS appropriate to the development site. 
PLAN3 LGAs should introduce “sustainable urban 
development” which incorporates innovative design 
aspects in urban areas including increased vegetation, 
integrated water bodies, living walls, low heat 
absorption pavements and pathways, green roofs, and 
highly reflective coloured roofs. These features of 
Urban Development help to reduce the Urban Heat 
Island (UHI) effect. 
 PLAN4 LGAs need to identify areas that are prone to bushfire 
and designate them as bushfire prone areas. All new 
suburban developments and rural residences within 
bushfire prone areas should be subjected to bushfire 
risk assessments. Town Planning Schemes should be 
amended to enforce the requirement for special 
building requirements in these areas. The specific 
nature of the building requirement will depend on the 
characteristics of an area but will generally consist of a 
special building envelope, low flammable landscape, 
etc. The requirement for a regular assessment of 
Bushfire Attack Level (BAL) by the property owners 
can also be considered. 
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PLAN5 Local government’s responsibility in relation to 
emergency management is limited and should be 
primarily concerned with liaising with the State 
agencies to develop an action plan to effectively 
implement the services to address events such as flood, 
storm, extreme heat wave, etc. The action plan will 
need to be regularly updated in discussion with the 
State Emergency Agency. Local governments should 
also consider installation of adaptation measures to 
reduce the damage to lives and property in the case of 
emergencies such as flood, heat waves, bushfires, etc. 
Networking NET1 Local governments should develop partnerships with 
neighbouring LGAs to address regional climate change 
adaptation and to take advantage of a number of 
opportunities including sharing resources, developing 
a larger knowledge base, creating a stronger voice as a 
group, and the possibility of attracting larger grant 
funding. 
NET2 Partnership initiatives should only cover the common 
interests of the participating Councils. A partnership 
that consists of Councils with varied interests in 
climate change adaptation is likely to fail because, at 
some point, each Council will prefer to refocus and 
divert the partnership to their interest, and the network 
would begin to collapse. The partnership also needs to 
ensure that the participating LGAs have the same level 
of political commitment and desire to address the issue 
for which the partnership is to be developed. A 
partnership may include LGAs of different sizes; 
however, the contributions to the partnership will need 
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to be determined based on the relative size of the LGA, 
for example calculated on the basis of population. 
 NET3 Partnering with other LGAs and/or agencies is a very 
effective way of reducing financial barriers, as the 
partners can share the cost of climate change 
adaptation. Partnerships should also be developed to 
benefit from shared knowledge and experiences, which 
are keys to developing and implementing effective 
adaptation programs. 
NET4 Collaborative projects, involving a number of local 
governments, have greater chances of attracting grant 
funds. This is because they can address issues that are 
of concern to a large section of the population, which 
provides the grant agencies with a good case for 
investing their money. Also, such projects have a 
greater chance of success as there is a larger pool of 
resources to draw on (i.e. human resources, financial 
resources and knowledge base). 
Funding FUND1 Local Governments should not focus only on external 
funding for implementation of climate change 
adaptation, as this funding is limited and unlikely to be 
recurrent.  
FUND2 LGAs should make allowances in the service 
unit/divisional budgets to cover the expenses of 
implementation of climate change adaptation 
measures. The funding allocation would be easier if 
climate change is given corporate and strategic 
consideration. 
Implementation IMPL1 LGAs should include milestones in the implementation 
plan to better achieve project goals. Examples of 
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milestones for climate change adaptation may include 
the following. It is noted that milestones will vary, 
based on each Council’s strategic plan and the nature 
of the project undertaken.   
 
• Milestone 1: Obtain top management 
commitment. Recognise climate change risks as 
corporate business risks.  
• Milestone 2: Communicate climate change 
risks and need for adaptation across all 
departments. Include climate change 
adaptation in all planning and decision-
making. 
• Milestone 3: Explore and formalise networking 
opportunities 
• Milestone 4: Explore funding and make 
applications – for both external grants and 
internal budget 
• Milestone 5: Develop an adaptation strategy 
and implementation plan.  
• Milestone 6: Monitor and evaluate 
implementation and update the plan annually. 
IMPL2 It is necessary to develop a set of performance 
indicators against which the effectiveness of 
adaptation activities can be measured. Performance 
indicators allow us to determine the progress or 
success of a program against a set of goals.  These 
indicators can include, for example: 
 
• Percentage by which Council’s carbon 
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footprint is reduced; 
• Percentage of Council’s budget dedicated to 
specific climate change research initiatives; 
• Percentage of government funding and grants 
received by Council for climate change 
initiatives; 
• Percentage increase in Council staff enquiries 
for climate change related information and 
awareness; and 
• Extent to which each of the major objectives of 
the adaptation strategy has been completed. 
 IMPL3 Establish a working committee to oversee the 
implementation of the adaptation program. The 
committee should include a range of staff and 
stakeholders whose activities/services are likely to be 
affected by the impacts of climate change. 
IMPL4 The monitoring and evaluation plan should be included 
in the implementation plan and should be reviewed 
regularly and the results should be reported annually to 
the Council. LGAs should consider regular audits of 
the program – an annual internal audit and an external 
audit every 5 years. Such audits would ensure that the 
work progress that is reported to Council is accurate 
and the plan represents current best practice. 
IMPL5 The adaptation plan should be reviewed regularly, 
particularly when there is updated scientific 
information available. This will ensure that the 
adaptation plan reflects the most recent developments 
in climate change science, technology and policy. 
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Figure 5.2: Overview of the steps of implementation of climate change adaptation for a local government 
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5.13 Conclusions  
The draft framework was validated about its effectiveness by trialling in local 
governments, which involved discussions on each of the framework elements with 
relevant staff. Two LGAs were engaged in this process – one with significant coastal 
and bushland issues and the other with suburban developments which include 
commercial and industrial settlements. While many of the framework elements were 
found to be appropriate and have been constructed in accordance with the 
organisational and operational framework of local government, some were found not to 
fall within the framework and would not be possible to be implemented or practiced by 
LGAs. The feedback received from the local governments during this validation 
process was very useful and helped to modify some of the elements to make them 
appropriate and suitable for implementation in local governments.  
The guidelines and suggestions made in this framework are expected to help the LGAs 
overcome the barriers and facilitate the development of adaptive responses, for their 
whole-of-organisations planning and operations, to the impacts of climate change. The 
framework responds to the six key areas that have been identified as important in a 
local government’s planning and operations context – Communications, Governance, 
Planning, Networking, Funding and Implementation. This framework has been 
developed with a focus on local governments of Australia; however, the 
recommendations have been kept generic to fit any local government. It is believed that 
this framework would also be useful to local governments of other countries with 
similar socio economic and political context.  
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6.0 Chapter 6: Conclusions  
This Chapter presents a summary of the findings of this study and provides conclusions 
and recommendations based on those findings. This chapter explains if the research has 
been able to sufficiently address the research questions identified at the beginning of 
the research. The findings have been presented with respect to each of the research 
questions. A section has also been included to summarise the key findings of this 
research. This Chapter also presents recommendations for future work which is 
considered to be necessary and appropriate in relation to the topic, but was outside the 
scope of this study. 
6.1 The Research Questions Revisited 
This research was based on the assumption that while a large number of local 
governments in Australia have undertaken Climate Change Risk Assessment and 
developed an Adaptation Action Plan/Strategy, they are relatively reluctant to 
implement adaptation measures or consider it as a core business element. The initial 
research identified that one of the major barriers to address policy and institutional 
issues of LGAs in relation to implementing CCA plan is the lack of a clear policy 
framework. This led to the idea of developing a decision-making tool or policy 
framework to help LGAs increase their adaptive capacity to address climate change 
impacts. The overarching research question of this study was: 
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What would be an effective policy framework that would help 
Local Governments to address the barriers that inhibit them in 
responding to climate change adaptation, and to incorporate 
adaptation into their mainstream planning and operations? 
This research question was separated into the following four sub-questions: 
i. The first question, “What are the barriers for local governments to 
implementing climate change adaptation measures/strategies?”, was to examine 
the existing policy and institutional framework in which the LGAs operate, then 
identify why there has been comparatively very little progress in CCA in this 
sector. The hypothesis on which this question is based is that there are a number 
of inherent barriers within the LGA’s operational and institutional framework, 
which significantly inhibit recognition of CCA in LGAs, and also, in 
implementation of measures to increase the adaptive capacity of LGAs and the 
community.  
ii. The aim of the second question, “What capacity do the local governments need 
to develop to effectively implement climate change adaptation strategies?”, was 
to examine the existing capacity of LGAs to implement CCA, and identify any 
gap in capacity that needs to be addressed for LGAs to be fully able to 
incorporate CCA into mainstream planning and operation. The hypothesis 
underlying this question is that LGAs lack the full capacity to consider CCA as 
a core business responsibility; and by doing so reduce their climate change 
vulnerabilities.  
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iii. The third question, “What are the challenges and opportunities of undertaking 
adaptation in partnerships to address regional climate change issues?”, was 
designed to assess whether CCA would be best implemented by individual 
LGAs or by a cluster of LGAs. The hypothesis underlying this question is that 
many climate change impacts cross local government boundaries and thus 
become regional issues. In such cases, it may be worth taking a collaborative 
approach with neighbouring LGAs, which action may offer a range of 
opportunities. This question also assumed that while there are opportunities, 
partnerships may bring a range of challenges as well.  
iv. The fourth and final question, “What should be the contents of a policy 
framework that would help local governments to address the barriers to climate 
change adaptation?”, was intended to present a solution to the existing problem 
of limited adaptive capacity of LGAs. This question arises from the main 
hypothesis that the development and delivery of a policy framework that is able 
to guide the local governments in addressing the existing policy and institutional 
barriers, would help them to implement CCA plans and strategies. A number of 
Climate Change Risk Assessment frameworks are available from different 
organisations, including one from the Australian Government, but there is no 
framework that is able to suggest policy and institutional changes to LGAs to 
foster climate change adaptation. Therefore, this question seeks to identify the 
structure of a policy framework that takes into account the needs of the LGAs 
which would be of practical use in a local government context.  
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6.2 The framework to address barriers to implementing CCA 
strategies 
The policy framework has been designed to address the barriers that have been 
identified through this research. These cover a broad range of areas of local government 
planning and operations namely, Governance, Communication, Partnerships, Planning, 
Funding and Implementation. Recommendations have been provided to overcome the 
limitations that the local governments face in relation to these areas. As the way in 
which local governments deal with specific issues differs from one to the other, the 
framework was validated with two local governments – the City of Melville and the 
City of Mandurah. Feedback received from these two organisations was considered and 
changes were made to the Framework where it was deemed necessary. It is concluded 
that the Policy Framework to incorporate CCA into local government planning and 
operation should be able to assist with the following:   
Governance: The Governance system of local government presents barriers to 
adaptation planning and this can be attributed to institutional limitations, which can 
occur because of the organisational culture (i.e. internal limitation) and the regulatory 
framework (i.e. external limitation). The developed framework suggests that these 
limitations can mostly be overcome by considering climate change adaptation as a core 
business responsibility, as well as including it into the strategic plan of the Council. 
This research has identified that there may be legal and statutory liabilities for not 
implementing (or enforcing) adaptation measures. The LGAs need to thoroughly 
investigate these issues to ensure that Council is in compliance with all responsibilities 
within the climate change regime.    
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Communications: The way climate change risks and the need to adapt are 
communicated within the Council and the community also makes a significant 
difference when it comes to mainstreaming climate change into day-to-day operations. 
The framework suggests that there is a need for improved flow of climate change 
information across the Councils’ departments as well as into the community. A well-
structured, specifically tailored and long-term awareness program can successfully 
improve the communication limitation of climate change adaptation across LGAs. The 
messages that need to be included in the communication are that climate change risks 
are manageable; there are difference between climate change adaptation and mitigation; 
and climate change is not a general environmental issue rather it is a corporate business 
issue.  
Planning: While frameworks to undertake climate change risk assessment and 
adaptation planning exist, methodologies for incorporating CCA into planning 
instruments through multi-criteria decision analysis is generally absent. Local 
governments need to develop climate responsive planning and implement climate 
resilience strategies with foci on social, economic and environmental adaptive 
measures. This includes land use, coastal zone management, natural resource 
management, public health and disaster management. Lack of an appropriate planning 
tool to develop and implement climate adaptive measures in the above areas seriously 
undermines the LGA’s capacity to include CCA in integrated planning. Support from 
the State and Federal governments, through an effective policy framework to develop 
climate adaptive planning instruments, is also necessary to encourage local 
governments to undertake CCA. The framework suggests that climate change 
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adaptation should be incorporate into corporate strategic planning to ensure it is 
considered in all planning processes. For example, LGAs should ensure that Coastal 
Development Setbacks are appropriately calculated by taking into account the updated 
local erosion data; considering developing a Sustainable Urban Development (SUD) 
policy to address extreme climate stresses in urban areas including the Urban Heat 
Island (UHI) effect; designating bushfire prone zones and setting special/strict 
development criteria for those zones; and working closely with the State Emergency 
Management Departments to devise plans for increased adaptive capacity for areas that 
are prone to extreme climate change events. 
Networking: Climate change impacts, in most cases, cross local government boundaries 
and become regional issues. Often these are either too large for a single LGA to address 
or are just ignored thinking that they do not fall within the remit of LGA operations. 
The framework suggests that many adaptation measures can be successfully and 
effectively implemented through regional partnerships. Such partnerships offer a range 
of opportunities including increased capacity from sharing resources, ability to attract 
larger external funds, and strengthening their ability to influence policy development at 
upper levels of government. However, the framework further identifies that effective 
collaboration will need to be adequately assessed in advance to ensure long-term and 
continued partnership while achieving collective interests as well as those of the 
individual LGAs.  
Funding: Lack of financial resources has been identified as one of the most significant 
barriers for LGAs, particularly when it comes to implementing CCA. While this 
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research identifies that LGAs are happy to implement low cost adaptation measures, 
they are unable to implement large scale adaptation measures that require capital works.  
To address this issue, the framework suggests that local governments should make 
allocations for adaptation funding in relevant divisional budgets. This automatically 
creates a responsibility for the department/division head to utilise that funding for its 
intended purpose.  
Implementation: The framework suggests that implementation of adaptation measures 
should be done with a consistent process and should include a well-structured 
monitoring, evaluation and reporting process. Key Performance Indicators (KPIs) can 
help in monitoring the progress of implementation as well as measuring the success. A 
working committee, involving staff from relevant departments that have an interest in 
adaptation, should be established to provide on-going support to climate change 
adaptation matters within the LGA. The adaptation plan should not be seen as a static 
document, rather it should be reviewed and updated on a regular basis as well as when 
new information comes along. LGAs should consider an annual internal audit of the 
implementation of the adaptation plan with a possible external audit every five years.  
6.3 Key findings 
The key findings of this research are listed below. 
• There are a number of cross-scale barriers in LGAs that inhibit incorporation of 
CCA into mainstream planning and operation. 
• Absence of an effective policy framework inhibits LGAs from delivering a 
climate responsive service to the community and other stakeholders. 
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• Communication of correct and useful information to the staff and the 
community is essential for developing adaptation awareness. 
• Climate Change risks are corporate business risks and should be included in the 
corporate risk register as well as in the strategic plan. 
• Regional climate change impacts are best addressed by working in collaboration 
with neighbouring LGAs. Partnerships also increase the collective adaptive 
capacity of LGAs.  
6.4 Limitations 
The research acknowledges the framework validation (trial) has been conducted in two 
local governments located in Perth, Western Australia. This is because there were not 
enough resources to travel to other States. Given the diversity of local government 
locations in Australia, it would have been better to conduct validation in other 
States/Territories as well.   
6.5 Recommendations for future work 
The following work has been found to be important to make the framework more useful 
in local governments, but was beyond the scope of this PhD.  
The lack of sufficient knowledge to understand the importance and need for adaptation, 
and how adaptation could be applied to planning processes, appears to be central to 
many other barriers. While training programs and expert consultation could increase the 
level of understanding, demonstration of future climate change impacts on a City’s 
infrastructure and assets would be helpful to achieve “buy-in” by the senior 
management, including Executives and Elected Members. Currently, CCA is expressed 
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only in general terms (for example, the sea level is rising, probability of bushfires is 
increasing, etc), which seems to be insufficient to make an informed decision by the 
senior management. Alternatively, some visual and/or factual information, such as an 
output of a climate modelling tool showing the probability of inundation over a 
timescale, would be more convincing for the decision makers. This work may, 
however, require a comprehensive study of the following: 
• detailed study and application of climate change scenarios;  
• collection and analysis of historical data such as NRM data, coastal change data, 
etc.; and 
• study and use of climate modelling tools such as SimCLIM, etc. 
Another area that this research was unable to focus on is the Economic Analysis, which 
is not only a large issue but also needs some level of specialisation. Economic analysis 
of adaptation actions is important to enable local governments to make informed 
investment decisions. Local governments have competitive priorities, which require 
them to ensure that the investments are made not only in the areas that are of highest 
priority but also they should be done cost-effectively. However, it may be worth 
looking into Quadruple Bottom Line analysis considering the social, economic, 
environmental and governance dimensions. 
6.6 Concluding remarks 
Local governments are in a position to develop and implement effective policy 
instruments to address climate change risks and increase the resilience of both human 
and natural systems. However, non-adaptive organisational culture, existing regulatory 
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frameworks, inconsistent and weak governance structures, competing priorities with 
limited resources, lack of knowledge and appropriate climate change information, and 
the absence of an effective policy framework inhibit local governments from delivering 
a climate responsive service to their community and stakeholders.  
The key elements of the policy framework developed in this research focused on 
mechanisms to increase recognition of climate change risks; an awareness program to 
increase understanding of climate change risks and the need to adapt; development of 
effective partnerships to share resources and increase adaptive capacity; and the 
inclusion of climate change considerations in planning instruments. Overall, it is 
essential that climate change adaptation is incorporated into LGAs mainstream 
planning and operations.  
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Appendix 3.1 
Survey Questionnaire 
Title of the research: Development of a Framework for Local Governments to Enhance 
Adaptive Capacity to Climate Change 
 
We would like to take the opportunity to thank you for your time and participating in this survey. Murdoch 
University acknowledges that your contribution will immensely help this research and assist the local 
governments in future to undertake climate change adaptation activities. This survey is entirely voluntary and 
you can opt-out of this survey at anytime without showing any reason.  
 
1. Background information      
i. Name of your council:           
ii. Which state is your council in? Please choose     
iii. Is your council aware of impacts of climate change that can affect 
your council’s operations and planning e.g. increased costs, 
insurance premium increases, infrastructure damage, increased 
costs of community services, etc.? 
 Yes  No 
iv. Has your council performed a comprehensive climate change risk 
assessment covering all aspects of Council activities? 
 
Yes 
 
 
No 
 
If yes, go to question (v) 
If no, has the Council undertaken any risk assessment on limited 
aspects of climate change? 
 
 
 
Yes  
 
 
 
 
No 
(go to 
section 3) 
If yes, please describe these briefly       
 
 
 
 
v. Did your council take part in the Local Adaptation Pathways 
Program1 (LAPP) funded by the Commonwealth Government? 
 Yes   No 
 
2. Climate change risk assessment and adaptation plan 
development 
  
i. When was this risk assessment performed? Month       Year        
ii. Who were the stakeholders involved in the process? 
(tick as appropriate) 
  
Council staff    
                                                           
1
 http://www.climatechange.gov.au/government/initiatives/lapp.aspx  
Appendix 3.1 
Community representatives   
Land management authorities   
State government representatives   
Builders/planners   
Business groups   
University researchers   
Ratepayers   
Others (please specify)         
iii. What activities did your council undertake? (tick as 
appropriate) 
  
Climate change risk assessment  Yes  No 
Climate change adaptation action planning  Yes  No 
iv. Is the final report publicly available?    Yes  No 
      If yes, please provide the link here 
            
  
      If not, would it be possible to get a copy of the report?  Yes2  No 
v. Was the final report adopted in a council meeting?  Yes  No 
vi. What actions did the council agree to undertake? (Please describe 
briefly)  
                  
vii. What you consider to be the major barriers for taking further 
adaptation actions? Tick as many below as appropriate. 
 
 
 
Lack of financial ability   
Lack of staff resources   
Lack of a proper tool that can enable do the planning   
It is not council’s high priority and has been left for later stage   
                                                           
2
 Please attach a report with your return email 
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The matter is too hard and uncertain to act on   
Council does not see any real benefit of doing this   
The council is waiting to see how the national strategy is 
unfolding including CPRS and then will review the 
recommendations 
  
Lack of support from the state government   
Climate change adaptation should be State or Commonwealth 
Government’s responsibility  
  
viii. Was the risk assessment done individually by your council  Yes  
(go to 
question 2xii) 
 No 
ix. Who are the other organizations involved in the process.       
 
 
 
x. What are the advantages/disadvantages you can think of from doing the climate change 
adaptation process in a group as a local government initiative? Tick as appropriate.  
Advantages:    
Ability to address regional impacts   
Prospects of contributing larger financial resources   
Greater liaison ability with the State Government on policy 
formulation 
  
Collaborative approach reduces the cost of action   
Others (please specify)         
Disadvantages:   
Inability to focus on localised impact   
Difficulty in decision making   
Requires larger resources which may be difficult to source   
Others (please specify)         
xi. Would it have been better if your council had done it individually?   Yes  No  
Why?         
xii. What are the advantages/disadvantages of doing the climate change 
adaptation plan individually? 
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Advantages:  
 
Easier to make decisions    
Enables greater focus on local risks and adaptation actions   
Opportunity to align the actions according to Council’s 
strategies, policies and plans 
  
Others (please specify)         
Disadvantages:  
 
Inability to address regional impacts   
Less effective in liaising with State Government as localised 
problems are not seen of great concern  
  
Lack of financial and collaborative benefit from sharing 
resources 
  
Others (please specify)         
xiii. Would it have been better if your council had done its planning in a 
group of councils?  
 
 Yes 
 
 No  
Why?         
xiv. Has the climate change risk assessment been reviewed since it was 
developed? 
 Yes  No 
If yes, when this assessment was reviewed and/or updated? 
      
  
 
3. Management and planning    
i. What departments are responsible for climate change adaptation in 
your council?       
  
ii. What are the core activities of these departments?         
iii. Does your council allocate a specific budget for climate change 
adaptation? 
 Yes  No 
iv. Do any of the staff members have exclusive responsibility to look after 
climate change risks and adaptation planning? 
 Yes  No 
v. Does your council feel that climate change risk management should be  Yes  No 
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a full time job? 
vi. Does your council have a corporate risk register?  Yes   No 
If yes, is it reviewed and updated regularly?  Yes  No 
vii. Does your council feel that climate change risk should be incorporated 
into the corporate risk register/strategy? 
 Yes  No 
4. Climate change risk assessment framework     
i. Do you think that the availability of a framework that would enable 
the council to assess ongoing climate change risks and plan for 
adaptation activities would be useful? 
 Yes  No 
If no, please briefly give your reasons       If no, questionnaire 
ends here 
ii. What do you think should be key features of the framework? Please 
tick as you feel appropriate.  
  
Ability to identify climate change risks at local and/or regional level   
Sourcing of updated scientific findings and current research in the area 
of climate change 
  
Opportunity to exchange/share information among the Councils on 
adaptation and mitigation options 
  
Ability to suggest best practices on adaptation measures    
Demonstrate the roles of networking in climate change risk assessment 
and adaptation planning 
  
Description of how to mainstream climate change adaptation planning 
into Council policies, budgeting and management activities. 
  
Others (please specify)         
iii. If a framework is made available to you, would your council be 
willing to participate in a trial? This may require accessing some of your council data e.g. 
future development plan, demography, existing developments, annual budget, human resources, etc by the 
framework developer. 
 Yes  No 
iv. Would you like to learn about what other councils are doing in terms 
of climate change adaptation? 
 Yes  No 
v. Do you have any suggestions in regard to the framework 
development? 
 Yes  No 
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If yes, please make your suggestions here       
 
 
  
You can send this question electronically as an attachment to email to 
A.Zaman@murdoch.edu.au or by post to  
Anis Zaman 
Energy Studies 
School of Engineering and Energy 
Murdoch University 
South Street 
Murdoch WA 6150. 
 
Thank you for participating in the survey. 
Appendix 3.2 
 
Climate Change Adaptation Framework Planning Workshop 
-: Score Card :- 
 
For questions and clarifications please contact Anis Zaman at A.Zaman@murdoch.edu.au 
ITEM 1: Barriers to undertake climate change adaptation in 
collaboration with other councils 
Issues  Findings  Score 
Different 
approaches 
needed 
Different levels of knowledge of LGAs 
pose difficulty to work together 
 
Each LGA is different therefore, need 
different approaches 
 
 
Issues  Findings  Score 
Individual 
actions 
preferred 
Collaborative approaches usually 
require longer to start. 
 
Individual action helps address council 
specific issues 
 
It is better to start individually and 
regional approach then can follow. 
 
 
Issues  Findings  Score 
Resourcing It is difficult to organize resources  
Often direct government funding is 
available to individual LGAs. So, there is 
no incentive to work together. 
 
 
Issues  Findings  Score 
Lack of Policies Some councils have climate change 
policies while their neighbours don’t. 
This makes hard to work with those 
who don’t have. 
 
 
Issues  Findings  Score 
Others   
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Climate Change Adaptation Framework Planning Workshop 
-: Score Card :- 
 
For questions and clarifications please contact Anis Zaman at A.Zaman@murdoch.edu.au 
 
ITEM 2: Barriers to undertake climate change adaptation 
individually (by a single council) 
Issues  Findings  Score 
Too difficult 
alone 
Often an individual council does not 
have enough expertise to deal climate 
change adaptation. 
 
The amount of resources required is 
very large for a single council 
 
Difficult to get management's 
commitment if done individually 
 
 
Issues  Findings  Score 
Barrier to use 
existing 
networks 
Individual approach doesn’t provide 
enough credibility 
 
It is hard to get access to existing 
resources if done individually 
 
 
Issues  Findings  Score 
Regional nature 
of issues 
Climate change interests are common 
across LGAs, so should be working in 
group 
 
A collaborative plan works better than 
individual plan 
 
 
Issues  Findings  Score 
Others   
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Climate Change Adaptation Framework Planning Workshop 
-: Score Card :- 
 
For questions and clarifications please contact Anis Zaman at A.Zaman@murdoch.edu.au 
ITEM 3: Key Features of a Framework 
 
Issues  Findings  Score 
Build on existing 
plans 
It should not duplicate what is already 
available 
 
Investigate existing tools and build the 
framework around those tools 
 
It should be developed as an integral 
part of the risk management process 
 
 
Issues  Findings  Score 
Relevance Framework need to address local issues 
of a council 
 
 
Issues  Findings  Score 
Accessibility It is preferred that the framework be 
an online tool 
 
The framework should have flexibility 
to be used by all councils 
 
 
Issues  Findings  Score 
Preparation It should include guidelines for 
educating staff & councillors 
 
Need to take lessons from external 
expertise and knowledge while 
developing a framework 
 
One should consult extensively with 
the stakeholders to assess what is 
required in the framework 
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Climate Change Adaptation Framework Planning Workshop 
-: Score Card :- 
 
For questions and clarifications please contact Anis Zaman at A.Zaman@murdoch.edu.au 
Issues  Findings  Score 
Content of the 
plan 
It should contain specific suggestions 
e.g. OHS, coastal vulnerability, etc. 
 
Framework should be able to work as a 
tool for finding priority 
 
The framework should be able to 
determine cost of adaptation measures 
 
It should list funding sources available 
for undertaking climate change 
adaptation. 
 
It should contain information about 
managing resourcing 
 
 
Issues  Findings  Score 
Implementation The framework need performance 
indicators to assess the progress of 
climate change adaptation actions. 
 
It should contain information about 
managing resourcing 
 
Should advise on establishing an 
implementation committee 
 
 
Issues  Findings  Score 
Others 
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Climate Change Adaptation Framework Planning Workshop 
-: Score Card :- 
 
For questions and clarifications please contact Anis Zaman at A.Zaman@murdoch.edu.au 
ITEM 4: Reasons why availability of a framework would not be 
helpful 
Issues  Findings  Score 
Already have a 
Framework 
There are a lot of information out there 
and don't need any more assistance or 
information 
 
 
Issues  Findings  Score 
Can't afford 
additional 
expense 
Implementation of adaptation 
measures will incur cost which is 
unaffordable for many council 
 
 
Issues  Findings  Score 
Lack of 
incentives 
No government funding is available for 
climate change adaptation 
 
A framework would not help achieving 
institutional commitment 
 
There is lack of institutional interest 
across the councils on climate change 
adaptation. Therefore, availability of a 
framework is not going to help 
 
 
Issues  Findings  Score 
Others   
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Climate Change Adaptation Framework Planning Workshop 
-: Score Card :- 
 
For questions and clarifications please contact Anis Zaman at A.Zaman@murdoch.edu.au 
ITEM 5: Other comments 
Issues  Findings  Score 
Barriers to 
action 
Opposition to climate change science 
and facts exist in council 
 
Councils have limited resources and 
area unable to undertake climate 
change adaptation actions 
 
Unsure if the adaptation actions are 
council’s responsibility 
 
 
Issues  Findings  Score 
Others   
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Faculty of Science, Engineering and Sustainability 
School of Engineering and Information Technology 
Murdoch University 
South Street, Western Australia, 6150 
 
 
 
Date: xxxx 
 
 
xxxxxxxxx 
The Chief Executive Officer 
City of xxxxxxxx 
xxxxxxxxx 
 
Dear xxxxxxx, 
 
REQUEST FOR PERMISSION TO DISCUSS CLIMATE CHANGE ADAPTATION 
FRAMEWORK WITH THE CITY OF xxxxxxxx STAFF 
 
I am undertaking PhD research to devise a framework to help Local Government Authorities 
(LGAs) to incorporate climate change adaptation into LGA mainstream planning and 
operations. 
 
To obtain an understanding of the current situation concerning climate change adaptation 
within LGAs and to assess the needs of LGAs to effectively implement adaptation measures, 
a research project was undertaken. The methodology of the research involved a questionnaire 
survey, two stakeholder consultation workshops and analysis of collected data. The 
framework now has been developed and comments/suggestions of the stakeholders have been 
incorporated.  
 
At this stage, it is important to check if this framework can satisfy the procedural and 
legislative requirements of local governments. For this to occur, this framework needs to be 
evaluated by various departments (or service units) of local governments. Mr/Ms xxxxxx 
xxxxx has indicated that the City of xxxxx may be interested to take part in this consultation 
process. This process would include short meetings with a few staff members of your City. 
Each meeting should take no longer than 45 minutes. The types of service units (or 
departments) will depend on the structure of your City, however, the areas of discussion are 
Governance, Communication, Planning, Environmental Development and 
Infrastructure Services. Discussions would be held between myself and your departmental 
representatives as nominated by you. 
 
Confidentiality  
The City can choose to:  
• be publicly acknowledged and mentioned in research publications for its contributions 
to the research. In this case only the City’s name will be published but individual staff 
member’s name will not be disclosed, or 
• remain anonymous in which case only responses will be discussed in research 
publications without mentioning the City’s name or any individual staff member’s  
name. 
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Faculty of Science, Engineering and Sustainability 
School of Engineering and Information Technology 
Murdoch University 
South Street, Western Australia, 6150 
 
 
For your information, attached please find a list of topics to guide the discussion. The City’s 
responses during the meetings will be recorded in the questionnaire and a copy will be 
handed to the relevant officer. The discussion summary will be sent to the officers/ 
departmental heads for review and approval before it can be published in my thesis.  
 
I would very much appreciate if you could please inform me by email if you are happy with 
this process. I can then contact Mr/Ms xxxxxx to identify the officers to meet and prepare a 
meeting schedule.  
 
If you have any questions about this project, please feel free to contact either myself Ph. +61 
4 3014 3018 or e-mail: A.Zaman@murdoch.edu.au or my supervisor Professor Philip 
Jennings (Ph. +61 8 9360 2274 or e-mail: P.Jennings@murdoch.edu.au). 
 
Thank you. 
 
Sincerely yours, 
 
 
 
Anis Zaman 
Climate Change Researcher 
Murdoch University. 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
This study has been approved by the Murdoch University Human Research Ethics Committee (Approval 2010/137). If you have 
any reservation or complaint about the ethical conduct of this research, and wish to talk with an independent person, you may 
contact Murdoch University’s Research Ethics Office (Ph. +61 8 9360 6677) or e-mail ethics@murdoch.edu.au). Any issues 
you raise will be treated in confidence and investigated fully, and you will be informed of the outcome. 
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Faculty of Science, Engineering and Sustainability 
School of Engineering and Information Technology 
Murdoch University 
South Street, Western Australia, 6150 
 
 
 
Confidentiality Choice Form 
 
 
 
Development of a Framework for Local Governments to Enhance Adaptive 
Capacity to Climate Change 
 
 
 
I am happy for the City of xxxxxx to participate in the above mentioned research and give 
permission to discuss the Framework with the City staff members as per the process detailed in the 
information letter.   
 
I choose the following confidentiality option (please tick one): 
 
□ The City would be publicly acknowledged and mentioned in research publications for its 
contributions to the research. In this case, only the City’s name will be published but 
individual staff names will not be disclosed. 
□ The City would remain anonymous in which case only responses will be discussed in 
research publications without mentioning the City’s name or any individual staff member’s 
name. 
 
 
 
 
  
Name of the CEO:  ________________________ 
 
 
 
 
Signature of the CEO:  ________________________ Date: …..../..…../……. 
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Faculty of Science, Engineering and Sustainability 
School of Engineering and Information Technology 
Murdoch University 
South Street, Western Australia, 6150 
 
 
Participant Consent Form 
 
 
Development of a Framework for Local Governments to Enhance Adaptive 
Capacity to Climate Change 
 
 
I have read the participant information sheet, which explains the nature of the research and the 
possible risks. The information has been explained to me and all my questions have been 
satisfactorily answered. I have been given a copy of the information sheet to keep. 
 
I am happy to be interviewed as part of this research. I understand that I do not have to answer 
particular questions if I do not want to and that I can withdraw at any time without needing to give a 
reason and without consequences to myself. 
 
I agree that research data from the results of the study may be published provided my name or any 
identifying data is not used. I have also been informed that I may not receive any direct benefits from 
participating in this study. 
 
I understand that the information provided by me is treated as confidential and will not be released 
by the researcher to a third party unless required to do so by law. 
 
 
  
Participant’s name:  ________________________ 
 
 
Signature of Participant:  ________________________ Date: …..../..…../……. 
 
 
 
 
I confirm that I have provided the Information Letter concerning this study to the above participant 
and I have explained the study and have answered all questions asked of me.  
 
 
Signature of researcher:  ________________________ Date: …..../..…../……. 
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Summary of discussions with State Government and industry leaders 
Discussions were held with climate change experts from Western Australian State Government’s 
Climate Change Office and private practitioners to identify issues that were not covered by the 
survey questionnaire. The following is a summary of the discussions: 
• The role of WA State Government’s Climate Change Unit (CCU) is to facilitate a 
systematic approach across the government departments. It aims to assist the other 
departments to build climate change policies and increase their capacity in prioritizing the 
adaptive measures; 
• The CCU works closely with the Western Australian Local Government Association 
(WALGA) and supports them in awareness and policy research around climate change 
adaptation and mitigation. The CCU also liaises with the Federal Government in setting 
up national priorities and keeps in touch with relevant policies and plans develop in other 
states and territories; 
• The CCU also helps local governments and WALGA to seek legal advises where 
necessary; 
• It is suggested that climate change plans should be a long-term dynamic document, which 
will need to be updated regularly; 
• It emphasized the need to develop an effective awareness program for the community 
where the messages should be tailored for different target groups;  
• Local governments are very resource poor and are burdened with competing priorities, 
which require them focusing on the issues that are advised by the community through 
their elected representatives; 
• Regional partnerships of local governments are believed to be effective in implementing 
adaptation measures, as many of the adaptation needs are often regional in nature. Such 
partnerships also benefit from larger resource pool, increased adaptive capacity as a 
group, and stronger local voice to influence policy development at upper levels; 
• Climate change adaptation is often misunderstood as an environmental activity and the 
responsibility is placed within the environmental services department. Instead, climate 
change risks are to be considered as corporate business risks and should be managed 
accordingly; 
• LGA staff have sufficient knowledge about climate change adaptation and are able to 
handle implementation of adaptation measures, however, lack of sufficient financial 
resources, and buy-in from the executives and councilors are often the largest barriers; 
and 
• Local governments are found to be doing adaptations in isolations. There is an urgent 
need for information sharing and learning from best practices. Development of a web-
portal, under the management of WALGA, to facilitate information sharing could be 
beneficial. 
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Table A4.1.1: Scores provided by the participants of the Stakeholder Consultation Workshop to 
the question ‘disadvantages of undertaking adaptation in groups’  
Issues  Findings  Ques 
ID 
Scores provided by each of the FGD participants 
Median 
Value ID 
#1 
ID 
#2 
ID 
#3 
ID 
#4 
ID 
#5 
ID 
#6 
ID 
#7 
ID 
#8 
Different 
approaches 
needed 
Different levels of 
knowledge of LGAs 1a 5 5 5 3 5 7 7 6 5.00 
Each LGA is 
different 1b 10 9 9 4 7 7 9 6 8.00 
Individual 
actions 
preferred 
It allows an early 
start 1c 1 5 6 8 10 6 3 7 6.00 
It helps address 
council specific 
issues 
1d 10 8 10 9 8 8 10 9 9.00 
Regional approach 
can follow the 
individual actions 
1e 5 7 8 7 8 6 2 9 7.00 
Regional 
groups 
already exist 
No need for new 
network 1f 10 4 7 8 2 7 1 9 7.00 
Councils should 
wait for 
regional/State 
government lead 
1g 5 3 5 4 2 2 10 2 3.50 
Resourcing Regional resourcing 
is difficult 1h 5 5 8 8 7 3 9 9 7.50 
Direct government 
funding is available 
to individual LGAs 
1i 5 4 6 8 7 3 10 1 5.50 
Lack of 
Policies 
Some councils have 
climate change 
policies while their 
neighbours don't 
1j 5 4 5 3 6 3 10 2 4.50 
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Figure A4.1.1: Median values with tolerances for the question ‘disadvantages of undertaking 
adaptation in groups’ 
High priority: 1b, 1d, 1h. Medium priority: 1a, 1c, 1e, 1f, 1i. Low priority: 1g, 1j.
 ‐
 2.00
 4.00
 6.00
 8.00
 10.00
 12.00
1a 1b 1c 1d 1e 1f 1g 1h 1i 1j
Sc
or
e 
of
 Im
po
rt
an
ce
Questions/issues
Appendix 4.2 
Table A4.1.2 : Scores provided by the participants of the Stakeholder Consultation Workshop to 
the question ‘disadvantages of undertaking adaptation individually’  
Issues Findings Ques ID 
Scores provided by each of the FGD participants 
Median ID 
#1 
ID 
#2 
ID 
#3 
ID 
#4 
ID 
#5 
ID 
#6 
ID 
#7 
ID 
#8 
Too 
difficult 
alone 
Not enough 
expertise to deal 
individually 
2a 5 4 7 3 4 10 6 2 4.50 
Required 
resources is very 
large for a single 
council 
2b 10 3 7 3 3 4 9 5 4.50 
Difficult to get 
management's 
commitment if 
done 
individually 
2c 5 2 6 7 3 9 6 1 5.50 
Better to 
use 
existing 
networks 
No opportunity 
to liaise with 
already 
established 
network 
2d 1 5 6 7 6 1 6 1 5.50 
Individual 
approach doesn't 
provide enough 
credibility 
2e 1 2 7 3 6 1 4 1 2.50 
Easier access to 
existing 
resources 
2f 10 8 5 3 8 2 4 1 4.50 
Regional 
nature of 
issues 
Climate change 
interests are 
common across 
LGAs 2g 
10 
8 4 2 6 8 7 5      6.50  
A collaborative 
plan is preferred 
for adaptation 
plan than 
individual plan 2h 
5 
1 4 3 5 2 5 5      4.50  
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Figure A4.1.2: Median values with tolerances for the question ‘disadvantages of undertaking 
adaptation individually’ 
High priority: None, Medium priority: 2a, 2b, 2c, 2d, 2f, 2g, 2h and Low priority:  2e 
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Table A4.1.3: Scores provided by the participants of the Stakeholder Consultation Workshop to 
the question ‘Key features of the Framework’ 
Issues  Findings  Ques ID 
Scores provided by each of the FGD participants
Median ID 
#1 
ID 
#2 
ID 
#3 
ID 
#4 
ID 
#5 
ID 
#6 
ID 
#7 
ID 
#8 
Build on 
existing 
plans 
Should not 
duplicate what is 
already available 
3a  8  10  9  9  9  6  10  7  9.00 
Investigate 
existing tools an 
build on that 
3b  7  10  9  8  9  5  8  8  8.00 
Need to develop 
so that it becomes 
an integral part of 
the risk 
management 
process 
3c  3  10  8  7  8  7  9  9  8.00 
Relevance  Framework should 
address local 
issues 
3d  8  10  10  9  8  10  10  7  9.50 
It should not be 
something to 
impose on the 
LGAs 
3e  7  1  10  7  8  1  2  7  7.00 
Accessibility  An online tool is 
preferred 
3f  9  5  8  9  8  5  3  9  8.00 
It should have 
flexibility to be 
used by any 
council 
3g  10  10  9  9  9  10  4  9  9.00 
It should contain 
practical 
information, not a 
theoretical 
document 
3h  10  10  9 
 
9  10  10  8  10.00 
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Table A4.1.3 continued …………….. 
Issues  Findings  Ques ID 
Scores provided by each of the FGD participants
Median ID 
#1 
ID 
#2 
ID 
#3 
ID 
#4 
ID 
#5 
ID 
#6 
ID 
#7 
ID 
#8 
Preparation  Need to start with 
educating staff & 
councillors 
3i  6  10  8  8  8  8  8  8  8.00 
Take lessons from 
external expertise 
and knowledge 
3j  8  10  8  8  9  9  10  7  8.50 
Should consult 
widely 
3k  8  10  9  8  8  10  7  8  8.00 
Content of 
the plan 
It should contain 
specific 
suggestions e.g. 
OHS, coastal 
vulnerability, etc. 
3l  9  10  9  7  9  8  10  8  9.00 
Should be a tool 
for finding priority 
3m  9  10  10  8  9  10  10  7  9.50 
Should be able to 
determine cost 
3n  8  1  9  6  9  5  10  9  8.50 
Should list funding 
sources available 
3o  6  10  9  7  9  5  8  5  7.50 
Should contain 
practical 
information 
3p  8  10  10  8  9  9  10  8  9.00 
Implementat
ion 
Need performance 
indicators 
3q  8 
 
9  9  9  10  10  6  9.00 
Need resourcing  3r  9  10  7  9  9  7  8  9.00 
Need an 
implementation 
committee 
3s  9 
 
7  9  8  2  9  5  8.00 
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Figure A4.1.3: Median values with tolerances for the question ‘Key features of the Framework’ 
High priority: 3d, 3h, 3m; Medium priority: 3a, 3b, 3c, 3e, 3f, 3g, 3i, 3j, 3k, 3l, 3n, 3o, 3p, 3q, 3r, 
3s; and Low priority: None 
  
 ‐
 2.00
 4.00
 6.00
 8.00
 10.00
 12.00
3a 3b 3c 3d 3e 3f 3g 3h 3i 3j 3k 3l 3m 3n 3o 3p 3q 3r 3s
Sc
or
e 
of
 Im
po
rt
an
ce
Questions/issues
Appendix 4.2 
Table A4.1.4: Scores provided by the participants of the Stakeholder Consultation Workshop to 
the question ‘Reasons why availability of a framework would not be helpful’ 
Issues  Findings 
  Scores provided by each of the FGD participants 
Median Que
s ID 
ID 
#1 
ID 
#2 
ID 
#3 
ID 
#4 
ID 
#5 
ID 
#6 
ID 
#7 
ID 
#8 
Already 
have a 
framework 
Already 
implementing 
own plan 
4a  1  3  5  1  5  5  1  8  4.00 
Don't need any 
more assistance 
or information 
4b  1  1  1  1  3  10  1  6  1.00 
Can't 
afford 
additional 
expenses 
Can't afford 
additional 
expenses 
4c  3  5  7  3  3  6  1  7  4.00 
Lack of 
incentives 
No government 
funding 
4d  2  5  9  6  2  7  1  4  4.50 
No institutional 
commitment 
4e  1  3  9  7  3  6  1  8  4.50 
lack of interest 
(institutional) 
4f  1  1  3  7  3  4  1  8  3.00 
 
 
Figure A4.1.4: Median values with tolerances for the question ‘Reasons why availability of a 
framework would not be helpful’ 
High priority: none; Medium priority:  4d, 4e; and Low priority: 4a, 4b, 4c, 4f 
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Table A4.1.5: Scores provided by the participants of the Stakeholder Consultation Workshop to 
the question ‘Other Comments’ 
Issues   Findings     Scores provided by each of the FGD participants 
Median
Ques 
ID 
ID 
#1 
ID 
#2 
ID 
#3 
ID 
#4 
ID 
#5 
ID 
#6 
ID 
#7 
ID 
#8 
Barriers to 
action 
Council 
opposition  5a 
4
1 7 1 5  9  7 3      4.50 
Limited resources  5b  6 7 8 5 8  9  7 10      7.50 
Unsure if this is a 
council 
responsibility  5c 
5
1 8 1 5  7  8 10      6.00 
Actions 
underway 
Internal 
assessment 
underway  5d 
4
10 5 10 5  2  7 1      5.00 
Collaboration 
projects  5e 
5
10 5 10 6  6  6 1      6.00 
Specifications 
underway  5f 
4
10 5 10 6  6  7 1      6.00 
In agreement to 
participate in trial  5g 
7
1 5 10 6  8  8 1      6.50 
Council 
undecided 
No need to 
consult 
community  5h 
8
1 N/A  7 3  4  8 1      4.00 
 
 
Figure A4.1.5: Median values with tolerances for the question ‘Other comments’ 
High priority: 5b; Medium priority: 5a, 5c, 5d, 5e, 5f, 5g; and Low priority:  5h 
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Appendix 6.2: Example of implementation plan for climate change project activities  
Program overview 
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Initiative 1: Risk Assessment and Adaptation Plan 
Program 1: Establish context and ensure commitment     
Program 2: Communicate climate change among stakeholders 
and undertake risk assessment  
    
Program 3: Develop climate change adaptation plan taking into 
consideration of all areas of Council’s operation and services. 
    
Initiative 2: Awareness 
Program 1: Create Council and community awareness of 
climate change risks and the need for adaptation 
    
Program 2: Conduct stakeholder consultation     
Initiative 3: Research and policy development 
Program 1: Ensure all the information available to Council are 
up-to-date 
    
Program 2: Ensure policies and strategies are supported by 
latest scientific information. 
    
Initiative 4: Networking 
Program 1: Explore partnership opportunities     
Program 2: Explore funding opportunities     
Program 3: Develop regional adaptation action plan     
Program 4: Implement regional adaptation action plan     
Initiative 5: Motoring and Evaluation 
Program 1: Monitor implementation of program on regular 
basis 
    
Program 2: Evaluate the program to assess its effectiveness     
Program 3: Review the plan to ensure that it is up-to-date with 
latest information 
    
This plan is imaginary and has been created to provide an idea only. The initiatives/activities 
mentioned here are not in any particular order and may not be relevant to a LGA.  
  
Appendix 5.1 
Progress of activities 
Risk Assessment and Adaptation Planning 
 2012 2013 2014 2015 
 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
1a. Define the objectives of the 
adaptive management process                
1b. Identify relevant internal 
and external stakeholders to 
engage 
throughout the process 
              
1c. Establish what success 
would look like to council as a 
result of undertaking this 
process 
              
1d. Identify which climate 
change issues are of relevance 
to council to prioritise risks/ 
opportunities in later steps.  
              
1e. Obtain top management 
commitment in addressing 
climate change risks 
              
2a. Create awareness of 
climate change risks and the 
need for adaptation planning 
with the Council. 
              
2b. Ensure climate change 
risks are recognized across all 
departments of the 
organization 
              
2c. Conduct workshops with 
the stakeholders and identity 
risks and opportunities. 
              
2d. Review, analyse and 
evaluate the risks and prioritise 
them taking into consideration 
of Council’s strategic plan. 
              
3a. Engage representatives 
from each major department 
who would take the priorities 
back to their department to 
develop actions. 
              
3b. Assign an expert to each 
department to help them work 
through the adaptation action 
plans 
              
3c. Obtain top management’s 
approval on the draft plan.               
3d. Communicate the approved 
adaptation plan to staff to 
ensure commitment across 
council. 
              
This plan is imaginary and has been created to provide an idea only. The initiatives/activities 
mentioned here are not in any particular order and may not be relevant to a LGA.  
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Awareness and information dissemination  
 2012 2013 2014 2015 
 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
1a. Undertake awareness 
programs for council staff and 
the community.  
              
1b. Consult with insurers to 
identify any potential 
insurance issues due to climate 
change and bring this to the 
attention of top management 
              
1c. Identify legal implications 
that can occur if Council does 
not take climate change into 
consideration in its decision 
making 
              
1d. Arrange special briefing 
sessions for Councillors to 
inform them about the needs to 
address climate change risks 
and that adaptation is vital to 
reduce vulnerability 
              
2a. Undertake community 
consultation on climate change 
adaptation. 
              
2b. Ensure relevant and 
accurate information is 
disseminated among all 
stakeholders 
              
This plan is imaginary and has been created to provide an idea only. The initiatives/activities 
mentioned here are not in any particular order and may not be relevant to a LGA.  
 
 
Research and policy development  
 2012 2013 2014 2015 
 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
1a. Undertake regular research 
to ensure that latest scientific 
information is available to 
Council. 
              
1b. Liaison with State and 
Federal government to be 
informed about new policy 
developments in relation to 
climate change adaptation. 
              
2a. Collaborate with 
universities and research 
institutions to benefit from 
research projects on climate 
change adaptation. 
              
2b. Engage in researches to 
ensure that policies and 
strategies developed have 
proper scientific basis and 
tailored to meet Council’s 
needs.  
              
This plan is imaginary and has been created to provide an idea only. The initiatives/activities 
mentioned here are not in any particular order and may not be relevant to a LGA.  
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Networking  
 2012 2013 2014 2015 
 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
1a. Identify LGA that have 
similar climate change concern 
and committed to undertake 
adaptation measures 
              
1b. Develop a partnership to 
address regional climate 
change issues 
              
2a. Explore funding 
opportunity as a group               
2b. Share knowledge and 
resources to implement 
regional project. 
              
3a. Identify regional issues that 
need to be addressed.               
3b. Develop a regional 
adaptation action plan               
4a. Plan and mobilize 
resources for project 
implementation 
              
This plan is imaginary and has been created to provide an idea only. The initiatives/activities 
mentioned here are not in any particular order and may not be relevant to a LGA.  
 
 
Monitoring and Evaluation  
 2012 2013 2014 2015 
 3 4 1 2 3 4 1 2 3 4 1 2 3 4 
1a. Develop a monitoring plan 
for the project activities                
1b. Develop a set of 
performance indicators to 
assess the effectiveness of 
adaptation measures 
              
1c. Establish a set of 
milestones based on the project 
outcome and timeframe. 
              
2a. Monitor progress of 
implementation towards ideal 
outcomes throughout the 
implementation process.  
              
2a. Evaluate implementation of 
adaptation plan against 
performance indicators 
              
3a. Look for updated 
information on climate change 
risks and adaptation plan 
              
3b. If needed, update the 
adaptation plan to reflect the 
latest information on climate 
change adaptation. 
              
This plan is imaginary and has been created to provide an idea only. The initiatives/activities 
mentioned here are not in any particular order and may not be relevant to a LGA.  
 
 
Appendix 5.2 
The Framework 
1.1 Adaptation Framework for Local Government 
It is clear from the previous discussions in Chapter 2 that there will be inevitable 
impacts from climate change despite global efforts to reduce greenhouse gas emissions. 
Australia is particularly vulnerable to the impacts of climate change, as it is the driest 
inhabited continent on the Earth. The local governments of Australia will face the 
greatest challenge from the impacts of climate change as they offer essential services to 
the community and are responsible for managing environmental matters that can affect 
their communities. Lack of resources, absence of an appropriate governance system, 
and capacities to address climate change impact issues are currently inhibiting local 
governments from adapting to the impacts of climate change. Failure to adapt will 
expose them to possibly severe and long-term consequences including reduced 
productivity, property and financial losses, threats to biosecurity, higher costs for goods 
and services, serious health problems, reductions in social and human capital and the 
loss of unique and essential natural systems and species. Early action is likely to be 
cost-effective as it may help to avoid or minimize long-term negative impacts.  There is 
a range of areas that can be affected by the impacts of climate change. Table A.1 
provides a summary of likely impacts on operations and services of LGAs. These 
impacts have been discussed in Chapter 2. 
This chapter summarizes the issues that have been identified in the previous chapters 
about the pathway that LGA decision-makers should follow to effectively plan and 
implement adaptation measures and equip themselves to position better against climate 
change impacts. The key aim of this chapter is to provide LGA decision-makers with a 
guideline on how to address key barriers, and develop and implement an effective 
adaptation strategy.  
The framework consists of a number of steps that are required for a local government to 
effectively plan, implement and monitor the progress of adaptation measures. These 
include committing to improving adaptive capacity, increasing awareness, 
dissemination of information, facilitating a good and supportive governance system, 
undertaking risk assessment, developing an adaptation plan, establishing networking, 
seeking funding opportunities, implementing adaptation activities and monitoring 
progress. Figure A.1 provides an overview of steps involved in this process including 
some further details on what the issues are that need to be considered. Each section 
includes a set of recommendations that were constructed based on the discussions in 
Chapter 4. 
Note that this framework has been designed to assist LGA decision-makers to address 
some common but important barriers in local government in relation to undertaking 
climate change adaptation measures and to demonstrate how adaptation can be 
incorporated into mainstream Council planning and operation. Therefore, it is assumed 
that users of this document have already undertaken climate change risk assessment and 
adaptation planning. Although a short description of this process is provided in Chapter 
2, risk assessment and adaptation plan development is not covered in this framework.  
  
Table A.1: Major climate change impacts and their relation to LGA operations and 
services 
Climate change impact Local government operation and services 
Sea level rise 
Coastal erosion 
• Land use planning and urban development 
• Management of infrastructure and properties 
• Environmental conservation 
• Support for tourism, industry and commerce 
Frequent storms 
Cyclones 
Increased intensity of rainfall 
Decreased rainfall/drought 
• Management of infrastructure and properties 
• Water, sewerage and drainage services 
• Support for public health  
• Energy supply 
• More mosquito-borne diseases 
• Support for tourism, industry and commerce  
• Land use planning and urban development 
Increased mean temperatures • Support for public health – spread of tropical 
diseases 
• Building design standards 
• Fire prevention activities 
• Pest and weed control 
• Environmental conservation 
• Land use planning and urban development 
• Management of infrastructure and properties 
• Energy supply 
 Figure A.1: Overview of the steps of implementation of climate change adaptation for a local government 
1.1 Communication and Information  
Information sharing and dissemination about climate change adaptation in a local government 
context has been found to be an important issue, as the decision to act on adaptation can be 
greatly influenced by the way in which the information is presented.  A misconception exists 
among local governments that climate change risks are global issues and are therefore too big 
to be handled by LGAs. Some also have a mind-set that as this is a global issue, nothing can 
be done at the local level and it should be handled nationally/globally. This misunderstanding 
is caused by the way information is presented to LGAs as well as by the factual content of the 
information. Figure A.2 provides a summary of the issues related to climate change 
information. Some further explanations are given below 
1.1.1 Communicating policy 
New policies and information are not always communicated with sufficient clarity among the 
stakeholders who include officers, contractors and the community. This sometimes can lead 
to planning development or decision-making, which has not taken into consideration of those 
policies, although they may be relevant to that particular development. In addition, this 
approach can attract criticism from the community or requests for further discussion.   
COM 1: New policies need to be communicated across all departments of a Council 
as well as with the community. This will ensure that the policy is 
considered in all planning and development and the staff members are 
given a sense of ownership of the policy. 
1.1.2 Education and awareness 
Local governments are resource poor and do not have enough capacity to act alone on climate 
change adaptation. Moreover, climate change adaptation is a relatively new area and local 
government staff and elected representatives are unaware of detailed impacts and 
implications to Council operations. It is necessary to increase awareness of staff, Councillors 
and communities about the impacts of climate change and the need for adaptation measures. 
 
Figure A.2: Communication issues in local governments in relation to climate change 
adaptation 
COM 2: Staff and elected representatives need to be educated about climate change 
risks and the need for adaptation measures relevant to their 
responsibilities. A planned and on-going awareness and education 
program would be useful. 
For more information, see Nursey-Bray (2010) and Rogers (2010). Similarly, it is also 
important to increase community awareness about climate change adaptation, as the 
community can play a significant role in influencing Council’s decision-making processes. 
Researchers have suggested that support from the community is essential for a Council to 
develop adaptation policies and to implement adaptation measures. The community can have 
their say through their elected members who are involved in the Council’s decision making.  
COM 3: Increase community awareness about climate change risks and adaptation 
requirements to influence the Council’s policies. 
1.1.3 Useful and credible information  
Local governments suffer from lack of useful and credible information particularly in relation 
to climate change adaptation. Decision making in a local government can be greatly 
influenced by the way information is presented to them. LGAs recognise that they do not 
have access to the best information about the impacts of climate change. Following are some 
specific information issues that may assist or hinder adaptation activities in a local 
government area. 
1.1.4 Climate change impacts are manageable  
Some LGAs think that climate change impacts are too big for LGAs to handle, they are 
uncertain and beyond human capacity to control. Some also think that climate change impacts 
need a global or national response and there is nothing that local governments can do. It is 
important for LGAs to note that climate change events are inevitable, but the vulnerability of 
human systems to the impacts of climate change can be controlled. In doing so, LGAs can 
ensure that the damage caused by climate change events to the community and infrastructure 
are minimized, which also reduces the cost of Council operations and maintenance. 
Therefore, it is necessary to appropriately communicate climate change information to the 
Council staff and Councillors. 
COM 4: Climate change risks and adaptation plans need to be appropriately 
communicated across all departments of a Council. Note that climate 
change risks are not too big to be dealt with by LGAs and therefore, 
should not be left exclusively to State or Federal Governments. 
1.1.5 LGAs should be provided with credible and practical information 
LGAs need to be provided with useful and credible information about climate change 
adaptation. Also they need to develop the ability (e.g. research capacity) to access and 
interpret the latest scientific information on climate change adaptation. Detailed information 
about the severity and frequency of climate events, including potential impacts of those 
events, are necessary for the LGA’s decision making process. Access to climate change 
science and research may help to improve the information base for key climate adaptation 
issues and to enable them to incorporate climate change into the planning process. 
Climate change, as with other environmental initiatives, is often seen as a ‘green’ activity in 
local government. This may mean that having climate change adaptation included in a 
Council’s program will raise its profile. However, Councils need to clearly understand that 
this is not a profile raising exercise, but rather, climate change risks are business risks and 
should be dealt with by the Council’s core business unit. 
COM 5: Climate change should not be communicated or considered as ‘green’ 
activities. Experts have warned that such thinking would undermine the 
importance of climate change risk assessment. Climate change risks are 
corporate business risks and should be addressed as such. 
1.1.6 Adaptation research  
Policies that are research-based are likely to be cost effective if the researchers take into 
consideration the needs of the stakeholders. This is best done by involving stakeholders in the 
research design. For climate change adaptation, an adaptation plan can only be effectively 
implemented if it is developed to meet the local needs. This can be done through research to 
identify the local impacts and plan to address those impacts. 
COM 6: LGAs should collaborate with universities and research institutes to identify 
the specific climate change impacts and relevant adaptation measures for 
their areas, and liaise with State/Federal Governments to bring about 
required changes to policies. While the LGAs should define the objectives 
of the research to ensure it addresses the needs of the Council and the 
community, the researchers need to ensure that the research is conducted 
on the basis of the best available information and is not unduly influenced 
by the LGA.  
For further information, see Measham et al., (2010), Hedger et al., (2006) and Vasseur, 
(2011). 
1.1.7 Understanding the differences between adaptation and mitigation 
Confusion exists among local governments as to which activities are mitigation and which 
are adaptation. For example, some believe that by helping the communities to reduce 
greenhouse gas emissions they are contributing to the local adaptation to climate change. This 
again replicates our finding that climate change adaptation is a new issue and many local 
governments do not have a clear understanding of this matter.  
COM 7: LGAs need to fully understand the difference between mitigation and 
adaptation so as to ensure that the LGAs are clear about what the 
adaptation measures are and why they are so important for LGAs to 
implement. Unless there is sufficient knowledge to clearly distinguish 
adaptation from mitigation, it is not possible for LGAs to consider 
adaptation in planning, development and operations. 
1.2 Governance 
Governance is one of the crucial issues in a local government that may prevent it from 
undertaking adaptation measures. A number of issues in this research have been identified 
that need to be addressed to ensure an effective governance system is in place in local 
governments that would support climate change adaptation. These include motivation for 
climate change adaptation, understanding the importance of adaptation, and resources and 
skills available to undertake adaptation. Figure A.3 illustrates how some governance issues 
could be addressed. These governance issues are briefly explained below. 
1.2.1 Institutional limitation - Internal 
A general lack of understanding of the fact that climate change risks are corporate business 
risks has been identified. Those risks should not be seen as a project rather should be 
integrated into day-to-day business activities. Climate change risk management and corporate 
risk management in local governments are usually handled separately. While corporate risk 
management is led by either the Chief Executive Officer or a Senior Director, climate change 
risk management is often left with the environmental department.  LGAs need to understand 
and recognise climate change risks are business risks and they need a higher level of priority.  
 Figure A.3: Key governance issues in a local government in relation to climate change 
adaptation  
GOV 1: LGAs need to recognise that climate change adaptation is a cross-sectoral 
issue and this needs to be incorporated into strategic planning. 
GOV 2: LGAs need to recognise that climate change risks are corporate business 
risks and climate change needs to be housed in a department with a higher 
level of authority (e.g. planning, corporate services, etc.) 
GOV 3: Where applicable, climate change risks should be incorporated into the 
business risk register and they should be managed together. 
For further information, see Measham et al., (2010) 
1.2.2 Institutional limitation - External 
Local governments in Australia are often implementing agencies of laws and policies made in 
the upper levels of governments. Therefore, many LGAs believe that climate change 
adaptation is not their responsibility and would prefer to wait to be advised by the State or 
Federal government. However, this attitude needs to change as the legal implications of 
inaction are substantial. 
 GOV 4: Local governments need to take ownership of local level climate change 
adaptation (and mitigation) activities. 
For more information see Measham et al., (2010), Keskitalo and Kulyasova, (2009) and Næss 
et al., (2005) 
1.2.3 Human resources 
Local governments work under tight budget constraints and it is a common practice for one 
staff member to undertake a number of additional duties in addition to their core activities. 
Climate change adaptation is a very intensive task for any staff member to take on above their 
regular responsibility. Moreover, most local government employees do not have the right set 
of skills to perform this duty, as climate change risk assessment and adaptation planning 
require specialist knowledge and skills. It is, therefore, necessary that employees are 
sufficiently trained and if possible, people with appropriate skills are hired for this work.  
GOV 5: Local government staff need to be trained on climate change risk 
management, adaptation planning and implementation of adaptation 
measures. LGAs also need to consider allocating a fulltime position for 
climate change risk management and adaptation implementation. 
For further information, see Norman, (2010). 
1.2.4 Legislative support 
Local governments face challenges to implement adaptation policies due to the lack of 
supportive State government policy. LGAs fear that in the absence of State or Federal 
legislation, they may be subject to law-suits if developers are asked to factor in climate 
change adaptation into their development plans. This is a real problem and there are examples 
where developers have taken LGAs to State Tribunals over local policies. The correct 
solution for this could be to lobby State/Federal government to introduce relevant policy to 
safeguard LGAs so that they can develop and implement climate change adaptation policy.  
GOV 6: Where necessary and appropriate, the LGAs need to amend their Town 
Planning Scheme to enforce a legislative requirement for the stakeholders 
e.g. the community and the developers to ensure compliance with the 
requirement to undertake climate change adaptation. 
1.2.5 Legal implications  
Some LGAs have been found to be ignorant about the potential legal aspects of their 
liabilities in relation to climate change. This is caused by the lack of clear laws and policies to 
guide local developments in a more climate change responsive fashion. LGAs would prefer to 
think that they would not be responsible for future climate impacts on developments, because 
they are uncertain and also the law does not clearly force them to do so. However, LGAs 
need to understand that if a development is affected by the impacts of climate change and the 
LGA did not consider a climate change impact analysis based on the best available 
information, they could be subject to legal action for not observing their ‘duty of care’.  
GOV 7: Local governments need to consider the legal consequences of not taking 
action on climate change risk management. There are ample examples in 
Australia and in overseas where local governments have been held 
responsible for not appropriately considering climate change risk in 
planning. However, in the absence of clear policy guidance from the upper 
levels of government, it is suggested that the LGAs should consider this on 
a case-by-case basis and seek legal advice when there are potential 
climate change impacts affecting any planning and development. 
For further information, see Bartley (2009), ABC (2011), Freehills (2010) and England 
(2008). 
1.2.6 Insurance  
Increased cost of insurance to guard assets and infrastructure against climate change impacts 
is on the agenda for most organisations. Insurance companies are now increasing premiums 
to cover climate change risks. The impacts of climate change on the insurance industry and 
the need for adjusting the insurance cost are also being discussed. The Insurance Australia 
Group (IAG) identifies that most of the Australia’s costly insured events that took place 
during 1967 to 2006 were weather-driven. IAG encourages its clients to ensure that the 
climate change risks are minimized and adaptive capacity to climate change impacts is 
increased.  
GOV 8: LGAs should be aware that insurance cover for natural events does not 
necessarily include extreme events such as storm surge, coastal erosion 
and sea level rise. LGAs may want to investigate further with their 
insurers about the insurance cover for infrastructure that is vulnerable to 
extreme events; however, this would need to be done on a case-by-case 
basis. 
For further information, see The Geneva Association, (2009), Gero, (2007) 
 
1.3 Planning  
Local governments in Australia play a crucial role in land use planning and development. 
Councils develop strategies to build community infrastructure, use planning instruments to 
guide their land use and zone development, and apply the planning instrument on a day-to-
day basis. The Planning Department’s role is to ensure reasonable compliance with 
legislation and regulations, which provides it with a an excellent opportunity to improve the 
community’s resilience to the impacts of climate change.  
This research has identified a number of planning issues which either need to be addressed or 
to be considered to maximize an LGA’s adaptive capacity to the impacts of climate change. 
Figure A.4 provides a summary of the planning issues in relation to climate change 
adaptation in local governments and further details are presented below. 
1.3.1 Adaptation in planning strategy 
Climate change adaptation should not be seen as a separate project or program; rather, it 
needs to be considered as an integral part of the strategic planning. Integrated planning takes 
into account all economic, social and environmental costs and benefits, and helps to 
determine the most appropriate options and to plan a suitable course of action. This is done 
by ensuring that all departments and stakeholders that are likely to be affected by a certain 
event, take part in the planning process. 
PLAN 1: Climate Change Adaptation needs to be incorporated into LGA’s strategic 
planning and be a part of the integrated planning framework. 
 Figure A.4: Planning issues in relation to climate change adaptation in local government 
1.3.2 Planning responses to adaptation 
Climate adaptive planning responses need to be developed and incorporated in all sectors of 
planning. Examples of how adaptation can be made part of planning strategy are given below. 
1.3.2.1 Coastal Development Setback 
Coastal Development Setback or Coastal Setback, in short, refers to the horizontal distance 
that should be maintained between the coastal foreshore and any development in that area. 
The Coastal Setback is calculated as the sum of three components – (i) Component for acute 
erosion, (ii) Component for historical trend, and (iii) Component for sea level rise. While the 
third component is set by the State Planning Policy based on the available scientific 
information (WAPC, 2003) and is constant within the State jurisdiction, the first two 
components will vary with location. 
PLAN 2: Local governments should be proactive in identifying and ensuring that 
coastal erosion data are accurately estimated and include an adequate 
margin for error. Implementation of an ongoing coastal monitoring 
program is highly recommended to collect site specific coastal erosion 
data, which would help to determine the CDS appropriate to the 
development site. 
1.3.2.2 Urban Heat Island effect/Heat stress 
The Urban Heat Island (UHI) refers to the localized warming due to the local decrease in the 
earth’s albedo due to urban development, which results from large amounts of paved and 
dark coloured surfaces like roads, roofs and car parks. The UHI effect is one of the emerging 
issues of concern in modern urban design and local governments have a major role to play in 
minimizing it.  
PLAN 3: LGAs should introduce “sustainable urban development” which 
incorporates innovative design aspects in urban areas including increased 
vegetation, integrated water bodies, living walls, low heat absorption 
pavements and pathways, green roofs, and highly reflective coloured 
roofs. These features of Urban Development help to reduce the Urban 
Heat Island (UHI) effect. 
For further information, see GA (2011), Rizwan et al. (2008), EPA (2009), City of Sydney 
(2012), City of Melbourne (2012), Hopkins (2010). 
1.3.2.3 Bushfire  
Bushfires, which cause huge destruction of lives and property, are one of the historical 
problems of Australia. The occurrence of bushfires is predicted to rise as the climate changes 
and the situation may worsen over time. Local governments usually have bushfire policies 
integrated into their key planning and decision-making. However, it is necessary to assess the 
adequacy of current policies and measures, and to ensure an effective management response 
to bushfires. 
PLAN 4: LGAs need to identify areas that are prone to bushfire and designate them 
as bushfire prone areas. All new suburban developments and rural 
residences within bushfire prone areas should be subjected to bushfire risk 
assessments. Town Planning Schemes should be amended to enforce the 
requirement for special building requirements in these areas. The specific 
nature of the building requirement will depend on the characteristics of an 
area but will generally consist of a special building envelope, low 
flammable landscape, etc. The requirement for a regular assessment of 
Bushfire Attack Level (BAL) by the property owners can also be 
considered.  
For further information see CSIRO (2011b) and Ramsay and Rudolph (2003) 
1.3.2.4 Emergency management 
Emergency management in Australia is largely the responsibility of the State Government. 
For example, the Department of Fire and Emergency Services (DFES) of Western Australia 
provides all necessary services in the case of an emergency including bushfire and flood.  
PLAN 5: Local government’s responsibility in relation to emergency management is 
limited and should be primarily coordinating with the State agencies to 
develop an action plan to effectively implement the services to address 
events such as flood, storm, extreme heat wave, etc. The action plan will 
need to be regularly updated in discussion with the State Emergency 
Agency. Local governments should also consider installation of adaptation 
measures to reduce the damage to lives and property in the case of 
emergencies such as flood, heat waves, bushfires, etc. 
For further information, see Western Australia (2005), DFES (2012) and DCC (2009b). 
1.4 Networking 
Networking is seen as an effective way to adapt to the impacts of climate change, as it 
increases the resilience of a society to adapt to climate change. As climate change impacts 
cross local government boundaries and become regional issues, it makes more sense to work 
in collaboration with neighbouring LGAs. Also, in some cases, adaptation activities are too 
difficult for one LGA acting alone and require a collective effort to implement. Regional 
scale adaptation tends to benefit from a long-term, regional perspective as well as from 
improved coordination among scientists, land managers, politicians and conservation 
organisations. Networking helps to share resources, information and skills among partnering 
LGAs, and at the same time allows them to address regional issues. However, there are some 
issues to note about networking. Figure A.5 shows the importance of networking for climate 
change adaptation. Further details are provided in the following sections. 
1.4.1 Addressing regional issues in partnership 
As local governments have similar organisational and operational frameworks, they are in a 
good position to develop partnerships with neighbouring LGAs to implement adaptive 
responses to the impacts of climate change. 
NET 1: Local governments should develop partnerships with neighbouring LGAs to 
address regional climate change adaptation and to take advantage of a 
number of opportunities including sharing resources, developing a larger 
knowledge base, creating a stronger voice as a group, and the possibility 
of attracting larger grant funding. 
It is important that members of a partnership should have common interests. Willingness to 
undertake climate change adaptation activities would not be enough to constitute a common 
interest, rather it has to be a specific area of adaptation, for example to address coastal 
inundation of low-lying land shared by the participating LGAs. The ability to support a 
collaborative effort varies significantly and is partly dependent on the size of the Councils. 
Very commonly there is considerable disparity between Councils in terms of size, resources 
and issues dealt with. Whilst there are some common issues among all Councils, there are 
also different specific considerations and priorities for large and small Councils. 
NET 2: Partnership initiatives should only cover the common interests of the 
participating Councils. A partnership that consists of Councils with varied 
interests in climate change adaptation is likely to fail because, at some 
point, each Council will prefer to refocus and divert the partnership to 
their interest, and the network would begin to collapse. The partnership 
also needs to ensure that the participating LGAs have the same level of 
political commitment and desire to address the issue for which the 
partnership is to be developed. A partnership may include LGAs of 
different sizes; however, the contributions to the partnership will need to 
be determined based on the relative size of the LGA, for example 
calculated on the basis of population. 
 Figure A.5: Challenges and opportunities in networking for climate change adaptation 
1.4.2 Resource sharing 
Climate change adaptation activities often are high cost initiatives, which in some Councils 
may appear as a significant investment that may be difficult to make. As most climate change 
risks are regional in nature and cross-local government boundaries, it is worthwhile to 
explore partnership opportunities where the cost of action can be shared. Partnerships also 
provide opportunities to bring together diverse experiences and expertise, which significantly 
increases the capacity of the group to implement adaptation measures more effectively than 
by doing it individually. 
NET 3: Partnering with other Councils and/or agencies is a very effective way of 
reducing financial barriers, as the partners can share the cost of climate 
change adaptation. Partnerships should also be developed to benefit from 
shared knowledge and experiences, which are keys to developing and 
implementing effective adaptation programs. 
1.4.3 Larger financial opportunities  
Partnerships may offer better financial opportunities. Grant funding applications from a group 
of councils usually have higher chances of being accepted as partnership projects. There is a 
higher chance of success when partnership applications address regional issues. 
NET 4: Collaborative projects, involving a number of local governments, have 
greater chances of attracting grant funds. This is because they can address 
issues that are of concern to a large section of the population, which 
provides the grant agencies with a good case for investing their money. 
Also, such projects have a greater chance of success as there is a larger 
pool of resources to draw on (i.e. human resources, financial resources and 
knowledge base). 
1.5 Funding 
Lack of funding has been identified in this research to be one of the major barriers for local 
governments in undertaking climate change adaptation measures. Local governments are 
seriously resource poor and they tend to focus their activities on the immediate needs of the 
community. The following have been noted in relation to funding and the Figure A.6 presents 
the framework elements for funding. 
1.5.1 Focus on internal funding 
As stated earlier in this document, LGAs are resource poor. In addition, climate change 
adaptation is not seen as a high priority activity in many LGAs. Therefore, external funding 
would greatly help LGAs to undertake climate change adaptation. However, reliance on 
external grant funding should be cautious, as such funding is highly competitive and recurrent 
funding is very unlikely. Also, funding agencies often focus on research projects instead of 
encouraging long-term institutional policy development. Such funding may fail to maintain 
an on-going climate change adaptation effort in LGAs. 
FUND 1: Local Governments should not focus on external funding for 
implementation of climate change adaptation, as this funding is limited 
and no recurrent funding is available. 
 
Figure A.6: Framework elements for funding 
1.5.2 Budget allocation for climate change 
Local governments allocate funds in the areas with high priorities. Climate change mitigation 
and adaptation often do not get a high priority in local governments. One of the reasons for 
this is the fact that the nature of local government operations encourages them to prioritize 
short-term needs. They are likely to take action on climate issues only when there is an urgent 
need. The case for climate change adaptation needs to be made in terms of its costs and 
benefits. Climate change adaptation should be given high priority in local government 
operations, and if done so, the top management is likely to allocate sufficient funding to it.  
FUND 2: LGAs should make allowances in the service unit/divisional budgets to 
cover the expenses of implementation of climate change adaptation 
measures. The funding allocation would be easier if climate change is 
given corporate and strategic consideration. 
For further information, see Measham et al., (2010), Crabbé and Robin, (2006) 
1.6 Implementation 
This research has identified a few issues that should be considered for an effective 
implementation of climate change adaptation plan in local government. They include 
establishing a working committee, developing an implementation plan that shows the 
progress of work, setting up key performance indicators to measure the success of 
implementation, and ensuring regular monitoring and evaluation. Figure A.7 provides a 
summary of implementation planning. Further details are presented in the following sections. 
 
Figure A.7: Framework elements for implementation of the adaptation plan 
  
1.6.1 Implementation plan 
An implementation plan helps to ensure that a program is implemented on time, within 
budget and in line with its goals and objectives. A detailed time schedule showing the 
activities and progress line for each activity would be helpful to track the progress of 
implementation. An example of an implementation plan is provided in Appendix 5.1. This 
implementation plan has two different components – (i) the program overview, and (ii) 
progress of the program. This plan can be very useful for reporting to Council, during 
Council meetings, as it provides a quick overview of project activities and their individual 
and overall progress.  
1.6.2 Milestones 
Implementation of climate change adaptation would work better if milestones were 
incorporated into the implementation plan. The need to achieve milestones would ensure that 
the project activities were completed on time and according to the plan. Milestones would 
also help to ensure that project goals/objectives were met.  
IMP 1: LGAs should include milestones in the implementation plan to better achieve 
project goals. Examples of milestones for climate change adaptation may 
include the following. It is noted that milestones will vary, based on each 
Council’s strategic plan and the nature of the project undertaken. 
• Milestone 1: Obtain top management commitment. Recognise climate 
change risks as corporate business risks.  
• Milestone 2: Communicate climate change risks and need for 
adaptation across all departments. Include climate change adaptation 
in all planning and decision-making. 
• Milestone 3: Explore and formalise networking opportunities 
• Milestone 4: Explore funding and make applications – for both external 
grants and internal budget 
• Milestone 5: Develop an adaptation strategy and implementation plan.  
• Milestone 6: Monitor and evaluate implementation and update the plan 
annually. 
For further information, see ICLEI (2008), Brink (2002), DAFF (2003). 
1.6.3 Performance indicators 
The use of performance indicators is a very effective way to assess the implementation of a 
program or strategy. Performance indicators allow us to determine the progress or success of 
a program against a set of goals. 
IMP 2: It is necessary to develop a set of performance indicators against which the 
effectiveness of adaptation activities can be measured. Performance 
indicators allow us to determine the progress or success of a program 
against a set of goals.  These indicators can include, for example: 
• Percentage by which Council’s carbon footprint is reduced; 
• Percentage of Council’s budget dedicated to specific climate change 
research initiatives; 
• Percentage of government funding and grants received by Council for 
climate change initiatives; 
• Percentage increase in Council staff enquiries for climate change related 
information and awareness; and 
• Extent to which each of the major objectives of the adaptation strategy has 
been completed. 
For more information, see Gold Coast (2009). 
1.6.4 Working committee 
It is essential to establish an implementation committee involving staff from different 
departments (e.g. Planning, Finance, Parks & Gardens, Community Services, Technical 
Services and Environmental Health) and one or two Councillors. This will ensure that the 
work is progressing well and help with shared responsibilities, and also will make it easier 
when it comes to departmental contributions and cross-departmental communication. 
IMP 3: Establish a working committee to oversee the implementation of the 
adaptation program. The committee should include a range of staff and 
stakeholders whose activities/services are likely to be affected by the 
impacts of climate change. 
1.6.5 Monitoring, evaluation and reporting 
The success of any program greatly depends on regular monitoring of its effectiveness and 
assessing if there is any need for modification of the program or how it is being delivered. 
Implementation of a climate change adaptation plan/strategy needs to be monitored regularly 
and evaluated to ensure that it is in line with Council’s goals and objectives.  
IMP 4: The monitoring and evaluation plan should be included in the 
implementation plan and should be reviewed regularly and the results 
should be reported annually to the Council. LGAs should consider regular 
audits of the program – an annual internal audit and an external audit 
every 5 years. Such audits would ensure that the work progress that is 
reported to Council is accurate and the plan represents current best 
practice. 
 
1.6.6 Review and update adaptation plan 
Climate change information is dynamic and this requires regular updating of the adaptation 
plan. For example, most of the State Governments in Australia have changed the sea level 
rise information in the State Planning Policies. The local climate change adaptation plan 
needs to be modified to reflect these changes. Therefore, it is important that the adaptation 
plan is regularly reviewed and updated with the latest scientific information and government 
policies. 
IMP 5: The adaptation plan should be reviewed regularly, particularly when there is 
updated scientific information available. This will ensure that the 
adaptation plan reflects the most recent developments in climate change 
science, technology and policy. 
1.7 Conclusions 
The Framework has been developed to assist local governments address the common barriers 
that they face in implementing climate change adaptation. This framework is intended for the 
LGAs who have already undertaken climate change risk assessment and developed 
adaptation plans. The guidelines and suggestions made in this framework are expected to help 
the LGAs overcome the barriers and facilitate the development of adaptive responses, for 
their whole-of-organisation planning and operations, to the impacts of climate change. The 
framework responds to the six key areas that have been identified as important in a local 
government’s planning and operations context. These are:   
• Communications: This section provides guidelines about the way climate change 
adaptation information should flow and be communicated within the City as well as to 
the community. A set of seven framework elements have been presented, which cover 
education and awareness, communication of new policy, adaptation research, 
usefulness and practicability of information, and understanding the difference 
between adaptation and mitigation.  
• Governance: This section suggests the works that need to be done to address the 
complexity and challenging nature of the existing governance system of LGAs. Eight 
framework elements have been developed to assist the LGAs address the key 
governance issues including recognition of climate change adaptation, commitment 
and support to implement adaptation measures, understanding the legal implication 
of failing to undertake adaptive measures, and the options to enforce adaptation 
policy. 
• Planning: Incorporation of climate change adaptation into LGA’s planning process is 
essential; however, this is usually poorly understood. This section provides examples 
of how to develop a climate adaptive planning mechanism and also suggests the 
integration of climate change adaptation into the whole-of-organisation planning 
process. 
• Networking: Collaboration with other LGAs has been identified as the best approach 
to address regional climate change problems. However, there are issues that inhibit 
the development of networks among LGAs. Four different framework elements have 
been presented in this section to suggest how to maximise the benefits of a partnership 
and foster an effective partnership to respond to regional climate change impacts. 
• Funding: This section has been developed to assist the LGAs with funding issues. 
Two framework elements suggest how the funding/budget allocation should be done 
to implement climate change adaptation measures. 
• Implementation: The implementation of an adaptation plan needs to be regularly 
monitored and evaluated against some measurable success criteria. Five different 
framework elements have been presented in this section to help LGAs with 
monitoring and evaluation of implementation of adaptation plans, regular review and 
update of plans, and establishment of a committee for overseeing the progress. 
These framework elements have been tested for their effectiveness, usability and relevance in 
the local government context and have been modified, based on the suggestions of the LGAs. 
This framework has been developed with a focus on local governments of Australia; 
however, the recommendations have been kept generic to fit any local government. It is 
believed that this framework would also be useful to local governments of other countries 
with similar socio-economic and political context.  
 
 
 
